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Thi azol ederi vati vesanduse thereof Field of the
invention This present invention is related to the use

w@booshesazol e derivatives of Forrmula (1) for theCT/EP2005/050102

treatment and/or prophyl axi s of autoi nmune di sorders
and/ or inflammatory di seases, cardi ovascul ar di seases,
neur odegener ati ve di seases, bacterial or vira

i nfections, allergy, asthma, pancreatitis,

mul ti-organe failure, kidney diseases, platelet
aggregation, cancer, spermnotility, graft rejection
or lung injuries. Specifically, the present invention
is related to thiazole derivatives for the nodul ati on,
notably the inhibition of the activity or function of
t he phosphoi nosi ti de-3-ki nases, , PBKs. Background of
the invention Phugpodemwtivesanduse thereet (PDKs) have a

critical signalling role in cell proliferation, cel
g@@@h@%ﬂggﬁggcularization, menbr ane trafficking,

gﬁig ?@&ﬁt LG ALY %rlrelatg&‘ Sk :li\% GFUhigF ANy 2RO BRGula (1) for the
ru i ng, superoxide production, actin reorganizafion
agatmenh endlora grophy(REnol eytoimB00O disGulere rend/or ifBymatory diseases,
1655- 1657 .and Vanhaesebr oeck et %h 2?01V fn u,. Re 1

B BOHGHRT dRgsessurgasgering de DBl gl piskion dlery.
Asflal }Saﬂéfeaﬂitisf Rl RRS SRl ikidiey (ReBRNMPRIeR: agp@dpalichl Sark#,
eight "identified PBKs that are divided into three

spatm foaiiity,i geadt igicction @f lugg npirieh Specifiseliy. the presenhingentipeis related

R T P e

SARSIhSéphoibbitile 3kikakR, PISII| at ory unit (responsible for
protein-protein interactions via the interaction of
Src honol ogy 2 (SH2) domain with phosphotyrosine

ﬁgc%zrg)ﬁh%sof ﬂfe 118/%&%51

Phosphoinositide 3-kinases (PI3Ks) have a critical signalling role in cell proliferation, cell

survival, vascularization, membrane trafficking, glucose transport, neurite outgrowth,
membrane ruffling, superoxide production, actin reorganization and chemotaxis (Cantley,
2000, Science , 296, 1 655.-’.‘7 657 and Varnhaesebroeck et al., 2001, Annu. Rev. Biochem., 70,
535-602).

The term PI3K is given to a family of lipid kinases which, in mammals, consists in eight
identified PI3Ks that are divided into three sub-families according to their structure and
their substrate specificity.

Class I group of PI3Ks consists in two sub-groups, Class IA and Class IB.

Class A consists in a 85 kDa regulatory unit (responsible 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:, p110f and
p1103) and five regulatory isoforms (p85¢,, p85P, p55y, p550 and p500:) exist for this

class.

Class IB are stimulated by G protein Py sub-units of heterodimeric G proteins. The only
characterized member of Class IB is PI3Ky (p110 1 catalytic sub-unit complexed with a
101-kDa regulatory protein, p101).
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proteins) and a catalytic sub-unit of HOkDa. Three
catalytic forns (plOCa, plIOb and pll O d") and five

wo e@dloet4at y i sof orns (p85a, p85 b, p55g, p5b5a BOMEPHOH)50102

exist for this class. Cass IB are stinulated by G
protein bg sub-units of heterodineric G proteins. The
only characterized nenber of Class IBis PBK g (pil0 g
catal ytic sub-unit conplexed with a 101-kDa regul atory
protein, p 101).Cd ass PBKs conprises a, b and g

i soforms, which are approxizrately of 170 kDa and
characterized by the presence ofa Ctermnal C2
domain. Class Il PDKs includes the
phosphati dyl i nositol specific 3-kinases. The
evol uti onary conserved isoforns, pi 10a and b_are

{lapsoll PEKs semprisex prr b arsey ISOARARS, @’h’&g arechpprogimatelyprfel 70 kDa and
xpre i t opoetic cell
%@?Hgﬁeﬁmpﬁsﬁﬁ%%ﬁgﬂt@ﬁ@?ﬁgy&g%?es and endot hel i al
Chkd [H P(3karihvhesels piesthatdyliadsitol sRific 3imwds Bi ochem ScL,
22(7), 267-72). Their expression mght also be i
Tesyplatiengryi cansarved iefgmistpl Eﬂwﬁ Rere Wpigyiionsiy ejpessedyehile 8 and
cellular-,..tissue type and stinul.i |1 as..diseas
§ vt el SE et e e Rpra ot S A TR cols
&?r&d’;‘rék b QGRS iaPERs BGhh SRR B ol CBRD G Ends BiddhhPSdi €2 N7),
of éxtra-cellular signals such as growh factors,
6% Dy livsir exprtssign gkt lsodk reguletefl ini antinduaibleineansdr dipsndingensthe
cytokines, viruses.and neutotransnjtters and al so by
Pl BEei e b PBUE LB R ot her s gnal i ng
nol ecul es (cross-tal k, where the original signal can
activate sone parallel pathways that in a second step
PBKa gigienzymgh givalved ngh ipishsignalling and areipetivated grigspprse to a

R0 . eRe g0 hoCTPRRER e

sailﬁilfolggl{ssi tin(t)(?grins (cell-cell

ases xanp osphatid
(R AAAS) hdrBodeb ecytvimbs; viduskd ghidigublr@edsittt@rand higo by intra-cellular
intracel]ular inositol lipids in eukaryotjc cells,

eeHsEETatig by rothor mgeling swiecdes (erosyislis piere dhq prginapyignal can
b€ Sbr¥d @a:dll%lspathways that in a second step transmitt signals to PI3Ks by intra-

cellular signaling é&ents), such as small GTPases, kinases or phosphatases for example.

Phosphatidylinositol (PtdIns) is the basic building block for the intracellular inositol lipids
in eukaryotic cells, consisting of D-myo-inositol-1-phosphate (InsiP) linked via its
phosphate group to diacylglycerol. The inositol head group of PidIns has five free hydroxy
groups and three of these are found to be phosphorylated in cells in different combinations. -
PtdIns and its phosphorylated derivatives are collectively referred as inositol phospholipids
or phosphoinositides (PIs). Eight PI species have been documented in eukaryotic cells
(Vanhaesebroeck et al., 2001, above). Pls all reside in membranes and are substrates for

kinases, phosphatases and lipases.

In vitro, PI3Ks phosphorylate the 3-hydroxyl group of the inositol ring in three different
substrates: phosphatidylinositol (PtdIns), phosphatidylinositol-4-phosphate (PI(4)P) and
phosphatidylinositol-4,5-biphosphate  (P1(4,5)P;), respectively generating three lipid



phosphate group to diacyl glycerol. The inositol head
group of Ptdlns has five free hydroxy groups and three
wo@booshesaed are found to be phosphoryl ated i n cePCEHEPIW05/050102
di fferent conbinations. Ptdlns and its phosphoryl ated
derivatives are collectively referred as inositol
phosphol i pi ds or phosphoi nositides (Pls). Eight PI
speci es have been docunented in eukaryotic cells
(Vanhaesebroeck et al, 2001, above). Pls all reside in
menbranes and are substrates for kinases, phosphatases
and Upases. In vitro, PDKs phosphoryl ate the
3- hydroxyl group of the inositol ring in three
di fferent substrates: phosphatidylinositol (Ptdlns),
phos hatidylinositpl14-£hosphate (PIS4£P€ and . . .
m@@g*@m@wmsa@zml@pm} STgRGHesERRPEI X bIppospeafidlinositol 3,4-

. ner. ee. |41 ,
RRGRL: (ORI AR BRI B PRERRE PIATRY, (oo
pdhempAdtiody| i nositol 3,4- bi sphosphate (PI(3,4)P2) and
phosphati dylinositol 3,4,5-trisphosphate (PI(3,4,5)P3
(see Schene A below). Ptdlns (Phosphatidylinositol)
PISBK Oo 0 HOgg Ho HO7 HO O H PI(3)P
(Phosphat iklgHi\ppsi t ol 3- nonophosphate) ScheneA The
rate for Cass | PI3Ks is Pl(4,5)P2.
epaostrong prefererence for Ptdlns as
substrat e I (4)P and PI(4,5)P2. Cass Il PDKs
can only use g/
z 08/\/\/\/\/\/\/\/\/
Inositol ring W:O\ﬂ/\/\/\/\/\/\/\/

0

PtdIns (Phosphatidylinositol)

PI3K

PI1(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 ITI 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).
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Ptdl ns as substrate in vivo and are Ilkely to be
responsi ble for the generation of nost PI(3)P in cells

w@ Yashesagebr oeck et ah, 2001, above). The PCT/EP2005/050102

phosphoi nositides intracellul ar signalling pathway
begins with the binding of a signalling nolecule
(extracellular ligands, stimuli, receptor

di meri zation, transactivation by heterol ogous receptor
(e.g. receptor tyrosine kinase)) to a Gprotein |inked
transmenbrane receptor integrated into the plasma
menbrane resulting in the activation of PDKs. Once
activated, PDKs convert the menbrane phospholipid
PI(4 5 P2 into PI(3,4,5)P3 which in turn can be

t d .h h d.f
She ahGRErHGS: e, Sgalsg epel tRB. Dibi HoSnarge
RBRRRBA ARG (exﬁﬁb'éﬁtﬂﬂ'l AN %ﬁﬁﬁ?trb&?ﬁc&ﬁﬂﬂlﬁaﬂoﬂ §§i§£ch?at1to\nl\gy

either directly or |n%|rect enerafion o
Beterplogmip mwp‘ws{e g rdrapisuﬂyrdsynp kmaste}) ata Gtmoitm dinked dragsmeohcine

enqger i.ntra-cellul ar s naI duct.|
RERL Sedifto e erplte g g Bripe A RURGE RIS ot o
et al, 2001, Annu. Rev. Cell Dev. Biol. 1, 615-75 and
Toker et al, 2002, Cell Mol. LifeScL 59(5) 761-79). The
O@t@ca@tedddﬂmoms@hamenlyar@fphmpkndptdcﬂi%%ﬂz@do bﬁ(bﬁ&)@t which
t 1S |nvo ved, i n
B i BS A safvsBl Blo it O PhosPioeite Bl B R Ghopgpiices
6¢b1-spedifid poghBinbitie h8dphatthed, fik PMK adzy@Rtic £Vily Iesruw/elkher

cell size, cell survival, apop ptosi s, adhesion, cell

disecily prigdiregtst in theiggneeatipo®f, twe R =phosrheingsitidersyhaypes ihat function as
\%%éél?dz *ﬁgssf :gg‘% 1;1[ ﬁ-ﬁgfﬁgaﬁgl%ﬁ%l tra‘é? uc‘uo%Bf%) ﬁe er' &N %?3] Chem. Rev.

2@@8) 2358080, K. et dQdayl, daR) R34 CeldDpv., Biallal‘rﬁﬁam dhd - Tokeh@t al,
of cells toward a concentration

t
é?@dC@WOIO@U(ee?ﬁ’egﬁ@aﬂ‘ﬂﬁ?)t ractants, also called

chenokines is involved in many inportant diseases such

as i nflammati on/ auto-i munity, neurodegeneration,

ahg fodhgzerse&h& messapasi of phosphagitad pedaschf Bedimschchi dhviohvgd i m a
éﬁa&ao’q stgag) @ansdgctlglg pat‘tllvxrrrrg}s'I nn?clludmg tﬁgse ?éélsenqgal t%6cce)ll f)‘rrohtl;:| I aglgn cell
differentiation, cell growth, cell size, cell survival, apoptosis, adhesion, cell motility, cell
migration, chemotaxis, invasion, cytoskeletal rearrangement, cell shape changes, vesicle
trafficking and metabolic pathway (Stein, 2000, Mol Med. Today 6(9) 347-57).
Chemotaxis — the directed movement of cells toward a concentration gradient of chemical
attractants, also called chemokines is involved in many important diseases such as
inflammation/auto-immunity, neurodegeneration, angiogenesis, invasion/metastasis and
wound healing (Wyman et al., 2000, Immunol Today 21(6) 260-4; Hirsch et al., 2000,
Science 287(5455) 1049-53; Hirsch et al., 2001, FASEB J. 15(11) 2019-21 and Gerard et

al., 2001, Nat Immunol. 2(2) 108-15).

PI3-kinase activation, is therefore believed to be involved in a range of cellular responses
including cell growth, differentiation and apoptosis (Parker et al., 1995, Current Biology,
5, 577-99; Yao et al., 1995, Science, 267, 2003-05).
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Sci ence 287(5455) 1049-53; Hirsch et al, 2001, FASEB
J. 15(11) 2019-21 and Cerard et al, 2001, Nat | nmunol.

WQemp/0a384 15) . Pl 3- ki nase activation, is therePCr/EP2005/050102

bel i eved to be involved in a range of cellular
responses including cell growh, differentiation and
apoptosis (Parker et al, 1995, Current Biol ogy, 5,
577-99; Yao etal, 1995, Science, 267, 2003-05). Recent
bi ochem cal studies revealed that, Class | PDKs (e.gqg.
Cl ass I B isoform PBKg) are glual -specific kinase
enzynes, i.e. they display both lipid kinase activity
(phosphoryl ati on of phospho-inositides) as well as
protein kinase activity, as they are able to induce

t he phosphoryl ation of other protein as substrates,

i ncl udi ng aut o- phosphoryl ation as intra nol ecul ar

L. at or v. hani P ' o
BTG AR0Sle B SIGPEPAK: | ] YRR
bi lnkinRase. HidildyYbobhAlspid RS BeNw (1 lati
%%iss}jléf:lgf F%?.Sgssoci %? 2 %@{ (Eyﬁt'dggoocyy g;plﬁlgibr%%c dor(rlsai ;?hg ation
aipbesphovinositidesy anwell approteantinase adivityn as dheyraye all¢ Ecigfuse the

f.or .the activation of Tcells i. ns jgen.
o BBt b Y e g oy 0 3L R0R6 oAb W int
ablkatd: sepala®ry thétk@ihnt 0 i ncreases in the transcription

of a nunber of genes including interleukin-2 (1L2), an
inmportant T cell growth factor (Fraser et al, 1991,

' 51, - 313-16), ] t] ch.: ht o
BSKS P 670 ddtid B ol e bt oF SERoSHCRuteh, A s
fssociatedtAl Brkigask baivity babbetn shown sudgesily agodate with the altoplasisc
for PD-kinase, in T cell actiyvation. | 1yl ar pr.ocess
W%%@P%@% 3P morsk etimaiony W@%ﬂe Rdep activation _OF I

: h @R :
e R e, Lo N P 20 Ty B e
Brikiedriol in¢reaves ibyhei trassetiptiop of NEembee df genedincleding iofeteukin-2 (IL2),

PR ORI ‘AL eI Rfcecty 010 taton o

CD28 such that it can longer interact with PI3-kinase leads to a failure to initiate IL2

production, suggesting a critical role for PI3-kinase in T cell activation.

Cellular processes in which PI3Ks play an essential role include suppression of apoptosis,
reorganization of the actin skeleton, cardiac myocyte growth, glycogen synthase
stimulation by insulin, TNFa-mediated neutrophil priming and superoxide generation, and

leukocyte migration and adhesion to endothelial cells.

PI3Kyhas been identified as a mediator of G beta-gamma-dependent regulation of JINK
activity wherein G beta-gamma are subunits of heterotrimeric G proteins (Lopez-Ilasaca et
al., 1998, J. Biol. Chem. 273(5) 2505-8).

Recently, it has been described that PI3KY relays inflammatory signals through various
G(i)-coupled receptors (Laffargue et al., 2002, Immunity 16(3) 441-51) and its central to
mast cell function, stimuli in context of leukocytes, immunology includes cytokines,

chemokines, adenosines, antibodies, integrins, aggregation factors, growth factors, viruses



10

15

20

PDKg has been identified as a nediator of G
bet a- gamma- dependent regul ation of INK activity

WOL@se83445 bet a- ganma are subunits of het er ot r i PEI/ER2065/050102

proteins (Lopez-Ilasaca et al, 1998, J. Biol. Chem
273(5) 2505-8). Recently, it has been described that
PDKg relays inflammatory signals through various
Gi)-coupled receptors (Laffargue et al, 2002,
munity 16(3) 441-51) and its central to mast cel
function, stimuli in context of |eukocytes, imunol ogy
i ncl udes cyt oki nes, chenoki nes, adenosi nes,

anti bodi es, integrins, aggregation factors, growth
factors, virusesor hornones for exanple {Lawl or et al,

2001 J. Cell ScL, 114 St ephens_ et
shhorpgess forogemplecidiion ¢ ! oy 0045 Ll 15 :2)1?4 85316 3903-1 and

?Baﬁ]ﬁ‘efq{étaz i) W;%Emz@%*edzgﬁ% ‘Rg(b? 3d¢320| menmbers of a

of “enzynes provi s for
Gmcifm hﬂinbltmgs égamstt indimiguad ﬁnemherlsl ofa Zamity. of Tengynees ippuvide daluable

4002 and rtma . hereinafter), have been
ég?rfeﬂ%‘@ﬂn%ég‘iﬂl"%s%n hi bitors. These conpounds
@(N@ cﬂl‘ﬁﬂouﬁ 2eeivbomorHa Wﬁhz&?fn&%ﬁer@ﬂﬁﬁ&y %Véjﬁ’eeﬂ Qidely used as

di stingui sh anong the four nenbers of
PD3-lhasa mbibitork. CB@sw&a)lmpe@ds)ﬁre\mn-spwxﬁn |Pi{i31<aglhlbrtsns adledy dofnot

t.he various n are in the range of
distingu gﬂﬁgl 6§WGQ§°F€? i?% JHBP agai nst each of

t hese PD-ki nases are about 15- 20 mM (Fruman et al,
1998, Ann. Rev. Biochem, 67, 481-507), also 5-10 m\/l

on CK2 proten ki nase and some i nhi b|QHgﬁy/@ct|oy|ty on
phosphol es, Wortmannin is a fongal ma:I bplite

whi ch i erq bly inhibits PDK acti vEt i ng
coval en [ tal ytic domai n of > S\ EAZYHE.
Inh|b|t|cn 0 PDEhﬁ3?|V|ty by Wort ngnni i m nat es

t he subsegyent ce ar response tg S geel lul ar

¢len et al, 1994, Proc. QNat I[. cad ScL USA,
91, 4960~64). Experi ments wi th wortmanni i, show
LY 294002 Wortmannin

ICso values of wortmannin against each of the various Class I PI3-kinases are in the range
of 1-10 nM and ICsg 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.

Wortmannin is a fungal metabolite which irreversibly inhibits PI3K activity by binding
covalently to the catalytic domain of this enzyme. Inhibition of PI3K activity by
wortmannin eliminates the subsequent cellular response to the extracellular factor (Thelen
etal., 1994, Proc. Natl. Acad. Sci. US4, 91, 4960-64). Experiments with wortmannin, show
that PI3K activity in cells of hematopoietic lineage, particularly neutrophils, monocytes,
and other types of leukocytes, is involved in many of the non-memory immune response

associated with acute and chronic inflammation.
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that PDK activity in cells of hematopoietic |ineage,
particul arly neutrophils, nonocytes, and other types

wotooseedacytes, is involved in many of the nonP@ERP20Y5/050102

i mmune response associated with acute and chronic

i nfl ammati on. Based on studi es using wortnmannin, there
is evidence that PD -kinase function is also required
for sone aspects of |eukocyte signaling through

G protein coupled receptors (Thelen et al, 1994).
Morever, it has been shown that wortmannin and
LY294002 bl ock neutrophil mgration and super oxi de

rel ease. However, in as nmuch as these conpounds do not
di stingui sh among the various isoforns of PI3K it
remai ns uncl ear which particular PDK isoformo

Based o y&digy BSing,vertmemin, o i videnes rf%%é’ﬁ%r nasg rfB“CFl@% & ¢leo

Gat h
958 B AR, Sl By Mot 3 Bueyt Bipr TR, ronptos
(helecend) 109y Mirext, Gt }&geéﬁnsshém that wathanhiaeed LY@@OQI]b],ock
2003, .Current Drugs, éqJI 946-948). R ceg}tﬁ
mr Rl R CR 280 e el Boeire lrb%serﬁu &t bte pmpounds do
0;

AENEVEREE Epnd HE RS Mellhs of MR IOHER il cor SR gl
PiBR évéem osisofomsas mmkvedﬁetﬂesb ohadeveraop i nhi bitors,
i ncludi ng selective inhibitors, of PIKs. Sumary of
the invention It is an object of the invention to
DSV e fifs BHD HIRNERhatPI31E thnfhit6rs Stof d@Rpie LX@@MO@ €can increase the
treatment and/or prevention of disorders related to

phosphiinosictivigef Grikintaotesic aRDKde.gIpaclitaxel) [Fona? 008 et

i nvention to provide substances which

gﬁ@“?ﬁ“ﬁggggﬂéor the treatnent and/or prevention of
aut o-i mmune and/or inflammatory disorders. It is also
RéteB] 8GhefthifiAR @REi@ARES hdvd \bed ie@eﬁitl% @evelopdd EKEPI3K inhibitors

substances which are suitable for t
(WO 03/072557).

The high relevance of the PI3K pathway in some widely spread diseases stresses the need

to develop inhibitors, including selective inhibitors, of PIKs.

Summary of the invention

It is an object of the invention to provide substances which are suitable for the treatment

and/or prevention of disorders related to phosphoinositide-3-kinases, PI3Ks.

It is also an object of the present invention to provide substances which are suitable for the

treatment and/or prevention of auto-immune and/or inflammatory disorders.

It is also an object of the present invention to provide substances which are suitable for the

treatment and/or prevention of cardiovascular diseases.

It is also an object of the present invention to provide substances which are suitable for the

treatment and/or prevention of neurodegenerative disorders.
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treatment and/or prevention of cardi ovascul ar
di seases. It is also an object of the present

WO pwsbs4ah t o provi de substances which are sui PEDER2008050102

the treatnment and/or prevention of neurodegenerative
di sorders.It is also an object of the present

i nvention to provide substances which are suitable for
the treatnment and/or prevention of a disorder selected
frombacterial and viral infections, kidney diseases,
pl at el et aggregation, cances, transplantation, graft
rejection, lung injuries, respiratory di seases and
ischem c conditions. It is notably an object of the
present invention to provide chem cal conpounds which

re. able to dul ate, especially inhibit the activity
Fs A0raobiss obfhe prseapREmHeS owF Qe subsianees Bbich praliaplg for the

ﬁﬁtﬁ? %m%r%r@v%nﬁ m#nﬁer SREEE Rk Xacteﬂalhéﬂmﬁl 1ﬂféct1bl§s

ernore an obj ect of the present 1 nventi
kidweyidibeases, platelet sdgegatioy, @hcephanspiaation, gakt réjentmmllmtgl injnses,
for. the treat n£ af and/ or di seases nedi ated sel ect ed
Ffwog’ﬁlﬁaqeﬁ?ﬁg‘e% emif PGIARY or y di sor der s,
cardi ovascul ar di seases, neurodegeneratlve di sorders,
bacterial and viral infections, ki dney di seases,
Plisaogdblst anagy)@cia@ahei JeesentaBNTOiEm, to tproais phamitah tompopndyrvedich are

A Rl Lty 6 pe i R RySa N SBogi e rgpases.
PBES Btfisehsd VB1RS in%nﬁ&lspés?ééiaﬂ ¢ irfuikdod for the
treatnment and/or prevention of disorders selected from

aut o-i mmune, inflammtory disorders, car di ovascul ar
cterial

es, neur qdege ative, disorders
{1 5 RtRnorl SO0 BT e bl BRI R e culdSy of
RAghREACH Pmubattefos the hefmphtaTaad/bi0dlscat afelliate@ kedseted Fom
or lung injuries, respiratory diseases and ischemc

BHTEREYIen sflgmmatery ; disorderpe coerdiqvassulim v@iseasesn rpur@dqgm@twe

é&gd’ &Eélb%ﬁ%%ﬁl é@ %E%‘?ﬁlﬁ%ongg@%adlg age§( ;gbt%1e€“‘é‘e%%5 hifbn cancer

trdneplatedtian | gedt reiesion,i lpigiifitries, respiratory diseases and ischemic condmons.

It is finally an object of the present invention to provide a method for the treatment and/or
prevention of disorders selected from auto-immune, inflammatory disorders, cardiovascular
diseases, neurodegenerative disorders, bacterial and viral infections, kidney diseases,
platelet aggregation, cancer, transplantation, graft rejection or lung injuries, respiratory

diseases and ischemic conditions.
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W@ o068t g a conpound of Formula (1),

bel ow, for use as a nedicanment. In a second aspect,
the invention provides a pharnmaceutical conposition

pharmaceutically acceptabl e excipient or carrier. In a
third aspect, the invention provides a use of a
conpound of Formula (1) for the preparation of a
pharmaceuti cal conposition useful for a variety of

t herapies, including alleviating, preventing and/or
treating a disrorder select®d from auto-inmune,

i nfl ammat ory di sorders, cardiovascul ar di seases,

neur odegener ati ve di sorders, bacterial and vira

i nfections, kidney diseases, platelet aggregation,

I r | antati.on,..graft .rejection or_1|ung
| %r%r&ias se?t’ @ggl&en?g? By Vgﬁit@%ggéigmﬁﬁlées iogjé?{]élﬁﬁél):condi tions
and ot her diseases and di sorders associated with the
phosphoi nosi ti de- 3-ki nases, PDKs. In a third aspect,
the invention provides a hod for treating a patient
suffering fromad@li so sel ected from aut o-i nmune,
i nflammatory dis derjé, vascul ar di seases,
neurodegeneraﬁg S acterial and vira
i nfections, kidney platRdl et aggregation
cancer, transplantation, $ rejection or lung
injuries, respiratory diBeases and ischenic conditions
and ot her diseases and di sorders associated with the
phosphoi nosi ti de- 3-kigases, PlI3Ks. The net hod
conpri ses adm ni steri n@ a conpound according to
WinreiniRy FICORY RY, ROWCLRY, REMEahd Xt 4t defiee i the eI QVdesteDtich
use qQf a thiazole according to the invention for the
%i@%gFgﬁﬁﬁﬁnE?mﬁmﬁﬁarnaceutical formul ation for the
treatnment of a disorder selected from auto-i mmune,
i nfl ammat ory di sorders, cardiovascul ar di seases,
Ineuscgotelgspet, dhé inwertios protiEes 2 phasheniial camngbsion admprising a

oG o aple D res B - QR e i toeBAN b PIRLH caic
T thirll @Spect, ARPiTAHN YroWi&CR RSN CorhREREDE Forft @AY foP AR

preparation of a pharmaceutical composition useful for a variety of therapies, including

alleviating, preventing and/or treating a disrorder selected from auto-immune,
inflammatory disorders, cardiovascular diseases, neurodegenerative disorders, bacterial and
viral infections, kidney diseases, platelet aggregation, cancer, transplantation, graft
rejection or lung injuries, respiratory diseases and ischemic conditions and other diseases

and disorders associated with the phosphoinositide-3-kinases, PI3Ks.

In a third aspect, the invention provides a method for treating a patient suffering from a
disorder selected from auto-immune, inflammatory disorders, cardiovascular diseases,
neurodegenerative disorders, bacterial and viral infections, kidney diseases, platelet
aggregation, cancer, transplantation, graft rejection or lung injuries, respiratory diseases and
ischemic conditions and other diseases and disorders associated with the phosphoinositide-

3-kinases, PI3Ks. The method comprises administering a compound according to Formula

(.

t oget hePCTWEP10D05050102
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and ot her di seases and di sorders associated with the
phosphoi nosi ti de- 3-ki nases, PBKs. In a fifth aspect,

W0 b@siossaent i on provi des thiazole derivatives oPCHBPI00$/650102

(1) wherein R, R2, R3, R4, R5 R6,R7, R8,R9 and X are
defined in the detail ed description Detail ed
description of the invention: The foll ow ng paragraphs
provi de definitions of the various chem cal nvpieties
that make up the conpounds according to the invention
and are intended to apply uni formy throughout the
specification and clains unless an otherw se expressly
set out definition provides a broader definition.
"Ci-Ce-alkyl" refers to nonoval ent al kyl groups having
1to 6 carbon atons. This termis exenplified by

groups such as methyl, ethyl, n-propyl, isopropyl,

B P sl SR il S ke o BB B i o
gremn@axaﬁoﬁ ofoam]ﬁtnhaeﬂtrbalcﬁfnbmmmﬁiﬁ‘@n’se thetheng) ofla ﬁlsﬁ@lbﬁselected

ring nyl) or . condensed rings .
At nn)mun;!\r am%wud@wp%nw IOVASEAr Hijgeasey, rf@ﬁr&ﬁ@&e@wwe

"Elﬂ dérfI ke - anﬁ Glirar Snfec@bdsY Hdﬂégﬁglseagegf ﬁéle{ Q#%gﬁf ¥ cancer,

groups having an ar st tu
I(Implyrhtatlopm;lfenejeylhonam thing hgalries kespiratdrie ﬂleeram rayd 1schlemfc&bﬁd1ﬂi(ms

cI i C oaromatic,. or or a
rf e e LSRR mepied Bt B aoeboqbs ity > Barses REKar
exanpl es of heteroaromatic groups include optionally
substituted pyridyl, pyrrolyl, pyrimdinyl, furyl,
i Bithyaspect, tiedaveotign providea thidzgle | derivaigves zblF(yxlnula 14 whmmﬂ R%,

163 TR B P U Gefenped g eSiflin

1, 2, 4- oxadi a- zonI 1, 2, 5- oxadi azol yl ,
I 3, 4 oxadlazolyl I 3,4-triazinyl, 1,2,3-triaziny|,
Dt 3A0YE °1'0]benzofuryl, i sobenzofuryl,

QEQﬁ)%\pmg Bé’r!igrap}i’lg provi Qlde Idgtzm(i)twﬁls 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.

“Cy-Cs -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, ert-
butyl, n-hexyl and the like.

“Aryl” refers to an unsaturated aromatic carbocyclic group of from 6 to 14 carbon atoms
having a single ring (e.g., phenyl) or multiple condensed rings (e.g., naphthyl). Aryl include
phenyl, naphthyl, phenantrenyl and the like.

“Cy-Ce-alkyl aryl” refers to C;-Ce-alkyl groups having an aryl substituent, including benzyl,
phenethyl and the like.

“Heteroaryl” refers to a monocyclic heteroaromatic, or a bicyclic or a tricyclic fused-ring
heteroaromatic group. Particular examples of heteroaromatic groups include optionally
substituted pyridyl, pyrrolyl, pyrimidinyl, furyl, thienyl, imidazolyl, oxazolyl, isoxazolyl,
thiazolyl, isothiazolyl, pyrazolyl, 1,2,3-triazolyl, 1,2,4-triazolyl, 1,2,3-oxadiazolyl, 1,2,4-
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I sobenzot bi enyl, indolyl, isoindolyl, 3Hindolyl,
benzi m dazol yl, imdazo[l, 2-a] pyridyl, benzothiazolyl,

whemwsoss4¢ol yl , quinolizinyl, quinazolinyl, PCT/EP2005/050102

pt hal azi nyl , qui noxalinyl, cinnolinyl, napthyridinyl,
pyrido[ 3, 4-b] pyridyl, pyrido[3, 2-b]pyridyl,
pyrido[ 4, 3-b] pyridyl, quinolyl, isoquinolyl,
tetrazolyl, 5,6,7,8-tetrahydroquinolyl,

5,6, 7, 8-tetrahydroi soqui nolyl, purinyl, pteridinyl,
car bazol yl, xanthenyl or benzoquinolyl. "G -C -alkyl
heteroaryl" refers to G -C -al kyl groups having a
het eroaryl substituent, including 2-furyl methyl,

2 thienylnethyl 2- (IFLindoI 3-yl)ethyl and the Iike.

- C -al ken refers tq al kenyl groups. preferably
%a ?ﬁ‘é Vi r o#n% -opfliagolyhar han: 4aqxa§ez %33#3%%1 at lr@a@@zniyl

it bl
Sl T2 AT A0 ESMELED! nepip
15@52@@@12)@1@ n;dneiolyl kﬁ{ inaagk cﬁenzamklmogyl izridai0[1 Lelpsridyl,
AT PEEEEAY by RRIAENN S, PhAash. ﬁﬁﬁéﬁwyl
PR P iﬂ‘% e L R AL PR oy
quiblyl, hanhmklgl, teh@RI6S, avmyﬂsahydrwqafnekyls 5t6¢57, Srtelrghrygioisgquaneyd,
B i 35600 A B BRRRE, Lo 4 v
‘q, @Q%Qét&b‘&ﬁ” IrExels Ltgecle&tbgy é‘écﬁlp%@m% erféféﬁ)%ﬂfl”subsntuent

aryl" ‘refers

m@ummmmiyz th@nﬂmp@ylh%t(/hfhlgdtdﬁ sé)et}ayl asditbstike uent

et arg BRAOY afen B By rm e CRAB RO me
Qg a0 ?Pdaw 1 §1U,b)%ﬁést sfedlitenyll lﬁlﬁmeﬂldﬂg PefdrdbleCalydngl Bpinsl indlindk
etl?enyl( CH=CH,), n-2-propenyl (allyl, -CH,CH=CH,) and the like.

“Cy-Cg-alkenyl aryl” refers to C,-Cg-alkenyl groups having an aryl substituent, including 2-
phenylvinyl and the like.

“Cy-Cg-alkenyl heteroaryl” refers to C,-Cg-alkenyl groups having a heteroaryl substituent,
including 2~(3-pyridinyl)vinyl and the like.

“Cy-Cg-alkynyl” refers to alkynyl groups preferably having from 2 to 6 carbon atoms and
having at least 1-2 sites of alkynyl unsaturation, preferred alkynyl groups include ethynyl
(-C=CH), propargyl (-CH,C=CH), and the like.

“Cy-Ce-alkynyl aryl” refers to C,-Ce-alkynyl groups having an aryl substituent, including
phenylethynyl and the like.

“Cy-Cg-alkynyl heteroaryl” refers to C,-Cs-alkynyl groups having a heteroaryl substituent,
including 2-thienylethynyl and the like.

“Cs-Cg-cycloalkyl” refers to a saturated carbocyclic group of from 3 to § carbon atoms
having a single ring (e.g., cyclohexyl) or multiple condensed rings (e.g., norbornyl). C3-Cs-
cycloalkyl include cyclopentyl, cyclohexyl, norbornyl 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
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"C3-C8-cycloal kyl" refers to a saturated carbocyclic
group of from3 to 8 carbon atons having a single ring

W@ 200g/068484/cl ohexyl ) or multiple condensed ri ngBCT/BPZY05/050102

nor bornyl ). C3-C8- cycloal kyl include cycl opentyl,

cycl ohexyl, norbornyl and the like. "Heterocycl oal kyl"

refers to a Cs-Cs-cycl oal kyl group according to the

definition above, in which up to 3 carbon atons are

repl aced by heteroatons chosen fromthe group

consistingof O S, NR R batng defined as hydrogen or

nmet hyl . Heterocycl oal kyl include pyrrolidine,

pi peri di ne, piperazine, 1-nethyl piperazine,

nmor phol i ne, tetrahydrofurane and the Iike "G -C
refers to C_-C -alkyl grou

- al kyl cloa (P
ofuomRa byjek SatpRd s FUBEEof By, Fomsianing nchide pyrolidine

ﬁﬁﬁ%&?ﬁ@ﬁ&he e PR RISVt R inl 1 B
Y diyptkyh awlcmﬂcylaf ie&tserooeyeg-amﬂ kgyd)ups hbdig & usgcibalkyl substltuent,

including 2- I-p i dinyl)eth nor phol i nyhnet hyl,
ReREROERDH Yngp FHYPIopKH 3¢ ﬁ}ﬁ;‘;‘}( pi peri di nyI et hyI

et t

SICABESLUERRIS i, 41 L0001 o, R e S
subst@ent- Cmchﬁﬂngl Z{jt-pupmmpmmhyg anoqﬂmhmhyethsd,bsmrpmmethyl,
' d th d.the | boxy"
PEpLALEY Pnd rerg el ey A s e ¢ uent
Wﬂﬁkﬁ%h@ﬁmQ@&@g%M-uﬁ ojoird, hydroxam c acid, amide,

| -(4

enzyl - pi perazi né)-carbonyl, N (am no-acetic acid
tatGaylkybstteny tafesdn ¢i- Cs-hllcﬂ@nupmhaamgtaw@rb@m sthstibeispinglhiding

oni ¢ aci d net hyl ester)carbonyl N—(3
ggﬁgﬁgg%ﬁﬁﬁf%ﬁﬁ@ aci d) carbonyl and the |ike. "Acyl"
“‘lﬁ'gfleéa?ookf fees @ 841 p%roupg:(h% Mogbex ly@ubs*ﬂﬁlbﬁtdﬁl@ludmg carboxylic

het er oary
0@ mmzsa}mp cmldkytml e, Méfo m@mlekgﬂrbonyl O-(ampg-ag¢tieycid

Rt Pl Sttt BBRGRIL I 3aingPigpBYEia met
SWBSdrbdny BN (3-ariol pasHidtek aéid)carbonyl and the like.

“Acyl” refers to the group ~C(O)R where R includes “C;-Cg-alkyl”, “aryl”, “heteroaryl”,
“Cs-Cs-cycloalkyl”, “Heterocycloalkyl”, “Ci-Cg-alkyl aryl” or “C;-Ce-alkyl heteroaryl”.
“Cy-Ce-alkyl acyl” refers to C;-Cg-alkyl groups having an acyl substituent, including 2-
acetylethyl and the like.

“C1-Ce-alkyl acyl” refers to C;-Ce-alkyl groups having an acyl substitutent, including
acetyl, benzoyl and the like. .
“Aryl acyl” refers to aryl groups having an acyl substituent, including 2-acetylphenyl and
the like.

“Heteroaryl acyl” refers to hetereoaryl groups having an acyl substituent, including 2-
acetylpyridyl and the like.

“C3-Cs-(hetero)cycloalkyl acyl” refers to 3 to 8 membered cycloalkyl or heterocycloalkyl
groups having an acyl substituent, including including 4-acetyl piperidine, 4-benzoyl
piperidine and the like.
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acetylethyl and the like. "G -C -alkyl acyl" refers
to G -Ce-al kyl groups having an acyl substituted,

w0 p@blodi4my acetyl, benzoyl and the |ike. "ArylPer¥gP2005/050102

refers to aryl groups having an acyl substituent,

i ncludi ng 2-acetyl phenyl and the Iike. "Heteroaryl
acyl" refers to hetereoaryl groups having an acyl
substituent, including 2- acetylpyridyl and the |ike.
"C3-C8-(hetero)cycl oal kyl acyl"” refers to 3 to 8
menbered cycl oal kyl or hetasocycl oal kyl groups havi ng
an acyl substituent, including including 4-acetyl

pi peridi ne, 4-benzoyl piperidine and the

l'ike. "Acyloxy refers to the group - OC(O R where R

i ncludes H " " C2- C6- al kenyl ",
glocs By y e oo Qe et ypoudes £ T, Coalgr, “C2Co

>Q AR @
5\ ?er ‘;Cé?:lylg Bef&gﬁfbélﬁ*lgq}e@@pyc’loal@f Méter%%clo?%l, aryl”,
ﬁﬁ'{eﬁm@ﬁ’t wl:l C(,-all% a@-(ﬁ:“ﬁﬁ@@{dﬂqﬂi hgtllsréaryl” C2,-Coalkalyk emly] “C,-Co-
e r y X a (13 ki
viogieaapihy | Hex erdiamy --aryl-so ¥-€Ga1km¥wte@w oalGsfsalicyl
<l I d the like.

(%%ﬁﬁ £ Fymkeq%gggﬁ%% a to %?ﬁ C6- al kyl groups

I‘@»(Esratﬂ(yhmcﬁmwf oneferss lntbs(tﬁ(tf,taﬁqyt graupg lherdighgn acyloxy substituent,

r. |on|c ac t hyl t and the like.
B e B e A5t g ganfBt Bl R wner o R i ncl udes
“Qkoxy@eféfé K)Vi!he gﬂ)ﬁp —@[R/ her@R 1m!h§fe§r Q@ - @J—a)ﬂb « &f “ary® or “hetero-
- C6- al kyl ar het er oar yl
RyBfoef¢ - a&tykmdy oy ?(Ext@glkyhhﬂtqn@eylb yPrafieged @H{OWWWIS nclude by

bR rERe: B0 SR g Bitoups. havi ng an-al koxy
SGHQ%taﬂKyU flRdxy” kdlérs WOCNO,-A1BH BRWYs hatied BOXKSyNMbstitsl, hflding
methoxy, methoxyethyl and the like.

“Alkoxycarbonyl” refers to the group —~C(O)OR where R includes H, “C;-Cg-alkyl” or
“aryl” or “heteroaryl” or “C;-Ce-alkyl aryl” or “C;-Ce-alkyl heteroaryl” and the like.

“Ci-Ce-alkyl alkoxycarbonyl” refers to C;-Cs-alkyl groups having an alkoxycarbonyl
substituent, including 2-(benzyloxycarbonyl)ethyl and the like.

“Aminocarbonyl” refers to the group —~C(O)NRR’ where each R, R’ includes independently
hydrogen or C,-Cg-alkyl or aryl or heteroaryl or “C;-Ce-alkyl aryl” or “C;-Ce-alkyl hetero-
aryl” and the like.

“Ci-Ce-alkyl aminocarbonyl” refers to C;-Cg-alkyl groups having an aminocarbonyl
substituent, including 2-(dimethylaminocarbonyl)ethyl and the like.

“Aryl aminocarbonyl” refers to aryl groups having an aminocarbonyl substituent, including
amino acetyl and the like.

“Acylamino” refers to the group -NRC(O)R’ where each R, R’ is independently hydrogen,
“Ci-Ce-alkyl”, “C,-Co-alkenyl”, “Cy-Cg-alkynyl”, “Cs-Cg-cycloalkyl”, “heterocycloalkyl”,
“aryl”, “heteroaryl”, “C;-Cs-alkyl aryl” or “C;-Cs-alkyl heteroaryl”, “C,-Ce-alkenyl! aryl”,
“Cy-Cg-alkenyl heteroaryl”, “Cp-Cs-alkynyl aryl”, “Cy-Ce-alkynylheteroaryl”, “C,-Cg-alkyl
cycloalkyl”, “C;-Cg-alkyl heterocycloalkyl” and the like.
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" Al koxycarbonyl" refers to the group - C(OOR wheEe R
includes H "Q Ce-alkyl" or "aryl" or "heteroaryl" or

wO aoso&844al kyl aryl™ or "G -Ce-al kyl het er oar pCT/ER20d5/050102

the like. "G -GC6-al kyl al koxycarbonyl"™ refers to

G -Cs-al kyl groups having an al koxycar bonyl
substituent, including 2-(benzyl oxycarbonyl)ethyl and
the |ike. "Am nocarbonyl" refers to the group -
C(ONRR where each R, R includes independently .
hydrogen or C -C -al kyl or %4ryl or heteroaryl or "G
-C6-al kyl aryl" or "G -C6-al kyl hetero aryl"™ and the
like. "C -C6-al kyl am nocarbonyl" refers to

Ci - C6-al kyl groups having an aninocarbonyl

e Y Eibamib e B S A G s cicy Bt bstaent
gmhdupﬁ{m@ﬁimlaﬂﬁnowﬁynmaﬁehmeyl substituent, including

et and the_ |ike. "Acylam no" refers to the
S‘TB@ 30 TR ORRR whRee gach R BB deltpendently

Rustogemc 9. a}lwf%.. S gatkenyf2 PRSRE » <CCyeycloagyr,

“HQ@toeyahlaQ@l”p Sdrydy| “hcter'bany}]’l “Ci-CPaltye @ yi “(:1"66(311<y1 heteroaryl”,
K 1 C6- al kyl heteroaryl

A B s alkong Testoankon g @equamwargq{l”,, “Cy-Cy

a'l@l %er@ﬁr&ly g, CE-EEQ&I oyglo efﬁ?yl C6C B%CQ@%L{E Elga ’I’ ({lwﬁlereci{

kyI cycl oal cyc
@ddi”t tegether kah the; mtm@en abmw thcly t}mymn@ Qﬁach&f ea[nsoph@nally form a

bRy sﬁe@%&)h“;”mgni)”e?ﬁil o o, puv Lte“e”t
Tt ] LR O s
(N%EW@%mﬁﬁkkﬁyhmdﬂEQEeCB aIkynyI" " C3- Cg cyc!oalkyl"
C@Sﬁ tg £ e%rg) Q{; !.(L‘Xe Igl‘().ub. Q}{) eré‘? grﬁ%]a}{y IR C%s independently
HyGBedas- a‘blﬁeiglylkylaf yf CrCs a@&n@ akeaydiyapD er 0@{ ¥l-cycloalkyl”,
hect:grbcgf?ﬂogllk}lf(lyn%ry ? “Keteroaryl” “Ci-C 6-a]ky1 aryl” or “Ci-Ce-alkyl heteroaryl”,
“Cy-Ce-alkenyl aryl”, “C,-Cgalkenyl heteroaryl”, “Cy-Ce-alkynyl aryl”, “C,-Cq-
alkynylheteroaryl”, “C;-Cg-alkyl cycloalkyl”, “C 1-Ce-alkyl heterocycloalkyl”.
“Amino” refers to the group -NRR’ where each R,R’ is independently hydrogen or “C;-Cs-
alkyl” or “aryl” or “heteroaryl” or “C;-Cs-alkyl aryl” or “C1-Cs-alkyl heteroaryl”, or
“cycloalkyl”, or “heterocycloalkyl”, and where R and R’, together with the nitrogen atom to
which they are attached, can optionally form a 3-8-membered heterocycloalkyl ring.
“Ci-Ce-alkyl amino” refers to C;-Cs-alkyl groups having an amino substituent, including 2-
(I-pyrrolidinyl)ethyl and the like.
“Ammonium” refers to a positively charged group -N'RR’R”, where each R,R’R”" is
independently “Ci-Cs-alkyl” or “Cj-Cs-alkyl aryl” or “Ci-Cs-alkyl heteroaryl”, or
“oycloalkyl”, or “heterocycloalkyl”, and where R and R’, together with the nitrogen atom to
which they are attached, can optionally form a 3-8-membered heterocycloalkyl ring.
“Ci-Ce-alkyl ammonium?” refers to C1-Ce-alkyl groups having an ammonium substituent,

including 2-(1-pyrrolidinyl)ethyl and the like.
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al kynyUi eteroaryl","C -C6-al kyl cycloal kyl", "C
- C6-al kyl heterocycl oal kyl", and where R and R',

WO o@sbsan4 Wi th the nitrogen atomto which theyP&r/&P2005/050102
attached, can optionally forma 3-8-nenbered
het erocycl oal kyl ring. "G -C -alkyl ureido"” refers to
C -C6-al kyl groups having an urei do substituent,
i ncluding 2- (L"-methylureido)ethyl and the Iike.
"Carbamate" refers to the group - NRC(O OR where each
R, R is independently hydrlogen, Ci - C6- al kyl "
" C2- C6-al kenyl ", "C2-C6- al kynyl " C3- C8-cycl oaI kyr™"
"het er ocycl oal kyI ", "aryl", "het er oar yl", "G
-06 al kyI aryl" or "G -C6-al kyl heteroaryl

- CG:- al ken ", "C2-CG-al kenyl heter oar yl"
22655 - rﬁéeﬁ%%or %IP“’ br"’@a’%‘)d%ﬂ%?nyl het eroaryl ", "
?)fdﬁ(ly o 5 I | qal »
%ﬁh r g%fer st gﬁé h%eog@o%ﬁﬁ-@ ol 1@{4 vé;ée{reglﬁgg% S%h?
‘mdéﬁdifyﬁ aubdtlyltddwdthdgbgemre g.Gn ~0862 Ca} frphp, “6{-C6-zikqniyl"’ ‘-

ST VIR
%F’j o‘f”h@L@s- RcanieRary!t @%e@ Lflen drfl” t‘Q? Cn'aﬂc&ilf)/g ﬁ&er@érﬁm 1.

are attach can otlon
Go»ﬂkmhmléd “ﬁe@efdlqmyﬂwtcramly,l “Cn ﬂgalklechGl@eyﬁ’L kY -Ce-alkyl
@m no" ,ers to G -Cs-al kyl groups having an am no
%%YFIP including 2- (I-pyrrolidinyl)ethyl and

tdyeC Ldilse sulfoglmaﬂ irfbrs td ef-el- ﬁl(}l%aﬂlpp Bl & Qlin oG U8 dment,

group - wher e each IS |n ependent |y

m@illdmg%(lmﬂllmui'fom’bw)@ihyl abthaliky | ar yI or "G -C6-al kyl

SRR i 2261 BB R SRR 2L et

mea%taU@h’gycla&eau@}ﬂ t abdtiaded \mmhakrg%msoa al Jny—mr@m @roup, “Cy-C-
- 8- menber ed heteroc cl oal k

S doCr ey, Ko eyl Kraiylogarstt Seferoarsl”,
1 6[5'11&/{” arc‘ﬁ’b%p‘tdj-%?-%ﬂcyl heteroaryl”, “C,-Cs-alkenyl aryl”, “C,-Cg-alkenyl

heteroaryl”, “C,-Ce-alkynyl aryl”, “C,-Ce-alkynylheteroaryl”, “C;-Cg-alkyl cycloalkyl”,

“C1-Ce-alkyl heterocycloalkyl”.

“Cy-Ce-alky! sulfonyl” refers to C;-Cs-alkyl groups having a sulfonyl substituent, including

2-(methylsulfonyl)ethyl and the like.

“Sulfiny]” refers to a group “~S(0)-R” wherein R is selected from H, “C;-Cg-alkyl”, “C;-

Ce¢-alkyl” substituted with halogens, e.g, a —SO-CF; group, “C;-Ce-alkenyl”, “Cy-Ce-

alkynyl”, “Cs-Cg-cycloalkyl”, “heterocycloalkyl”, “aryl”, “heteroaryl”, “C;-Ce-alkyl aryl”

or “Ci-Ce-alkyl heteroaryl”, “C,-Cs-alkenyl aryl”, “Cy~Cg-alkenyl heteroaryl”, “Cy-Ce-

alkynyl aryl”, “Co-Cg-alkynylheteroaryl”, “C;-Ce-alkyl cycloalkyl”, “C;-Ce-alkyl

heterocycloalkyl”.

“Ci-Ce-alkyl sulfinyl” refers to C;-Cs-alkyl groups having a sulfinyl substituent, including

2-(methylsulfinyl)ethyl and the like.

“Sulfanyl” refers to groups —S-R where R includes H, “C;-Cs-alkyl”, “C;-Cs-alkyl”

substituted with halogens, e.g., a ~SO-CF; group, “C,-Cs-alkenyl”, “C,-Cs-alkynyl”, “Cs-

Cs-cycloalkyl”, “heterocycloalkyl”, “aryl”, “heteroaryl”, “C;-Cs-alky! aryl” or “C;-Ce-alkyl
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including 2-(l-pyrrolidinyl)ethyl and the
i ke."Hal ogen" refers to fluoro, chloro, brono and

WO oebs/oeft4a4s. " Sul f onyl oxy" refers to a group -PCSER2085/050102

wherein Ris selected fromH "G -C6-alkyl", "C
-Ce-al kyl" substituted with hal ogens, e.g., an - OSO
2- CF3 group, "C2-C6-al kenyl"™, "C2- C6-al kynyl ",
"C3-C8-cycl oal kyl ", "heterocycl oal kyl", "aryl", .
"heteroaryl”, "G -C6-alkyl aryl"™ or "d-C 6-al kyl
heteroaryl ", "C2-C6-al kenylisaryl", "C2-C6-al kenyl
heteroaryl", "C2- C6-al kynyl aryl",

" C2- C6-al kynyl heteroaryl ", "G -C6-al kyl cycl oal kyl "
"QLCe al kyl heterocycloalkyl" "G -C6-al kyl

l"l O lc S k) 3 al k l [C‘)‘U S haVI ng &
E%’?r%ﬁy 6%?6& |aqu¥e(r;1)92 g ﬂleqnﬂd?e%oary% CrCeallymyl a3t “Cr

. | nd
rése-gle Ih)é eﬁ)'d f aoradl @% E)%Yola er éltl &h(’}rh‘feter c %1{) élgrq‘?! ?roeﬁc]rred
kyifatiyd |g§dups, mdltt(ktlmttq'im},fdnﬂ, ethyBSulfangd and thy like. " Ci

g%é%lﬂgx LS prse%eét%%g%; %&%L g&%lens ané( Wﬂ%emt including
@%ﬂ@ﬁé%ﬁ%ﬁﬁgﬁym@hﬁheterocycloaIkyI" "ary

"het'er "C,-C 6-alkyl aryl”™ or "G -C6- aIkyI
h&ﬂ@nﬁmm”'x;efetm -aGg ol —R@(Sﬂz-Rém&nhfe ,cach(R - KCainciides mdkpendently

ey Wﬁﬁ“f%iv - i <§1aﬂ¥ny1”'" Meekoa I, oy e arcg)palkyl”,
“HeterdeGeiliy!, “Bge F‘M&b@ al“@yb?(aﬂﬂ}l’llqryl” “@]-&Y¥hikyl heteroaryl”,

sul fonyl " refefs to groups having a

%@mﬁl@nyls Lﬁ@ﬁh t“Gefs- alkmybl hﬂﬂarwgyl” “Co-Ce-alkynyl aryl”, “Cy-Ce-

h d. " S Nyl
dg%g e% rg%p ﬁ)ék@%ﬁ Eﬁﬁ@?&hﬁaﬁnﬂéhﬁgyected
f‘mlfar)]aérr]kyll " sfﬁﬂfony%mﬁﬂ”k ydfers 10 C%-es- agrsys” haiashi sulfoBfamino
W al O roup

E’g gl a - SO CF g
substitesmt, e ﬁgﬂu(ethy@ifo@émw)%%wdt ehl@s C8- cycl oal kyl "
"%ﬂltﬂgélnlg&?s’? i y:r a grQ ] ar Qf%%rg c?rlle” 1n(fh(1%es 1ndependent1y

eroar

hﬁogéﬁ a1‘(K1€¢15yd]kﬁf yI “Cg C&Re@ aI “Kety-alket’er oa;Ws-cycloalkyl”,
hetero%écloalky ", “aryl”, “heteroaryl”, “Ci-Ce-alkyl aryl” or “C;-Cs-alkyl heteroaryl”,
“Cy-Ce-alkenyl aryl”, “C,-Ce-alkenyl heteroaryl”, “Cy-Ce-alkynyl aryl”, “C,-Cs-
alkynylheteroaryl”, “C;-Ce-alkyl cycloalkyl”, “C;-Cs-alkyl heterocycloalkyl”.
“C1-Ce-alkyl aminosulfonyl” refers to C;-Ce-alkyl groups having an aminosulfonyl
substituent, including 2-(cyclohexylaminosulfonyl)ethyl and the like.
“Substituted or unsubstituted”: Unless otherwise constrained by the definition of the indi-
vidual substituent, the above set out groups, like “alkenyl, “alkynyl“, “aryl®, “heteroaryl®,
“cycloalkyl”, “heterocycloalkyl” etc. groups can optionally be substituted with from 1 to 5
substituents selected from the group consisting of “C;-Cs-alkyl®, “Cy-Cg-alkenyl“, “C,-Cq-
alkynyl“, “cycloalkyl”, “heterocycloalkyl”, “C,-Cg-alkyl aryl“, “C;-Cs-alkyl heteroaryl®,
“Cy-Cs-alkyl cycloalkyl®, “C;-Ce-alkyl heterocycloalkyl®, “amino”, “ammonium”, “acyl,
“acyloxy®, “acylamino®, “aminocarbonyl“, “alkoxycarbonyl“, ‘“ureido”, “aryl“,
“carbamate”, “heteroaryl”, “sulfinyl”, “sulfonyl”, “alkoxy”, “sulfanyl”, “halogen”,
“carboxy”, trihalomethyl, cyano, hydroxy, mercapto, nitro, and the like.
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al kynyl aryl", "C2-C6-al kynyl heteroaryl", "G

- C6-al kyl cycl oal kyl", "d-Ce-al kyl heterocycl oal kyl ".
wO @os506844l kyl sulfinyl" refers to G -Cs-al kyl PQr/@apes/050102

having a sul finyl substituent, including

2-(methyl sul finyl)ethyl and the |ike. "Sul fanyl"

refers to groups - S-R where Rincludes H "G-C

6-al kyl", "C -Ce-alkyl" substituted with hal ogens,
e.g., a - SO CF 3 group, "C2-C6-al kenyl ",
" C2- C6- al kynyl ", "C3- C8-cwel oal kyl ",
"het erocycl oal kyl", "aryl", "heteroaryl"”, "C
-06- al kyl aryl" or "QC 6- al kyl het eroaryl ",
C2 CB alkenyl aiyl C2 C6- al kenyl heteroaiyl
- C6-al k | het er oar
S@hstla}tf:éy |ref%r9¥q gavabsumt jwithefrom k% 3 s estsqi v%rym the

B A B i o

ﬂmfemcmaamyr} Ty -Calakley] arg]r ,diﬁp—@daﬁtyh hetgroaryty € aByydllyl cycloalkyl“

|¢J k@ 1@E§?t?r8W§f%lH1ﬂL‘%Igrvr§f ér%tgl% fé' fﬁgﬁ%&%&ﬂ%go ac Jn?fo

%ﬁ(’: Ic%ﬁxﬁrl’R G 1‘&'6 ”g%tﬁr%il“' ”Q@l@fgﬁ’d e‘%‘ixlﬁ{wf‘}’d REE*, “afldoxy

Ca@RnB- ‘i::ylbdtmmﬂ”kydul‘fanyfh Ehalngecy tlhalainktryl)' (;yaﬂ(arhyﬂl‘bxy, mercapto,

ete ", "G -C6-alkyl aryl"™ or "G -C6-al kyl
WE @@FW "C2- Cs-al kenyl aryl", "C2-C6-al kenyl
heteroaryl", "C2-C6-al kynyl aryl", "C2-C6-
ehkaydubedl rél&@jit)(ﬂle catiofidc @al@ ofl E&ﬁﬁlex@éf’ Gé 91&]11366' to defirfel suéh salts
6- al kyl heterocycloalkyl". "G -C -al

@uthf:@ 1i ameiah galtsy &f.proedive and -POtSSEITKly lalkémo pKh maetal gtsa(e.g.
| am no_.s bst iLtuent, 1ncludi

cl(u]xcn? ﬁly ﬁn%nle%lumn)y lnl;]lgljl gziltlsfqung)%m% %aﬂsg Prfdlgglts with organic amines

sublrap ogithl fnehylhming e fiefethylading, gfnﬁﬂﬁlamlrﬁozﬁlmne\/\hﬂl@lamme
each R, R i.ncludes mdependently hydr ogen

"G
mephoiigy | | N-Mp-IEgln gATEmy | " NiNedtustiemyimsthyf)-+.2-ethanediamine,

- _ﬁol%ln%yc{ilgﬂll%ékmne %&&Eﬁﬁ%ﬁ%ﬁfﬁ?%&h@%@{n& kglpendlne,

G
teroary
. beakaioa (Y N -dibenzylethylenediamine), choline, ethylene-diamine, meglumine (N-

—

methylglucamine), benethamine (N-benzylphenethylamine), diethylamine, piperazine,
thromethamine (2-amino-2-hydroxymethyl-1,3-propanediol), procaine as well as amines of
formula -NR,R’,R” wherein R, R’, R is independently hydrogen, alkyl or benzyl.

Especially preferred salts are sodium and potassium salts.

“Pharmaceutically acceptable salts or complexes” refer to salts or complexes of the below-
identified compounds of Formula () that retain the desired biological activity. Examples of
such salts include, but are not restricted to acid addition salts formed with inorganic acids
(e.g., hydrochloric acid, hydrobromic acid, sulfuric acid, phosphoric acid, nitric acid, and
the like), and salts formed with organic acids such as acetic acid, oxalic acid, tartaric acid,
succinic acid, malic acid, fumaric acid, maleic acid, ascorbic acid, benzoic acid, tannic acid,
pamoic acid, alginic acid, polyglutamic acid, naphthalene sulfonic acid, naphthalene
disulfonic acid, and poly-galacturonic acid. Said compounds can also be administered as

pharmaceutically acceptable quaternary salts known by a person skilled in the art, which
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wo afsabdeyd cycl oal kyl ",

" C2- C6- al kenyl aryl", "C2-C6-al kenyl heteroaryl",
"C2- C6-al kynyl aryl", "C2-C6- al kynyl heteroaryl", "G

"G -C6-al kyl am nosul fonyl" refers to G -C6-al kyl
groups having an am nosul fonyl substituent, including
2- (cycl ohexyl am nosul fonyl )et hyl and the |ike.
"Substituted or unsubstituted”: Unless otherw se
constrained by the definition of the indi vidua
substituent, the above set wWut groups, |ike "al kenyl",
"al kynyl", "aryl", "heteroaryl", "cycloal kyl"

"het erocycl oal kyl" etc. groups can optionally be
substituted with froml to 5 substituents selected

f | O eadly g}cﬂ@% e qﬁa?t%'g@%'@r&l%m%ﬁ? ofs thecf?)@g)%q —6\3} Rylil 7, wherein

2?2?‘2’3? AR i e, Ol et

blieyreyt, 6 yCetatkad dryll C;-Cy aihylﬂmteroafyhmpﬂmuqfltnhetefoayxjdalkyl and Zisa
e a°tys'a$£¥asp%ﬁgay ofifee] R o . (il ieneilfonate

??Lg%;ﬁ/fty | sulfonat% gdht)gr?iéte AL g : %U Qﬁt@?(sutc}rt 2 &Fﬁﬁrrfé%’ s;%li:ﬁir’tate, acetate,

lye(ﬂlzche, m@tﬁteomlatenﬁmmm[tﬂ; oifratej tartate, ascarbithecinnamoate, mandeloate,
; Su}?st ituted” refers to groups substituted with
?9 njigedel hst i t uent s sel ected from the group

consisting of "G -C6-al kyl", "C2-C6-al kenyl ",
“arrtRedcMyitive derivAive! Rk lany corﬁ}%ﬁﬁf th@t\‘tﬁjbﬁ? adididlstration to
"CI -C6-al kyl aryl", "C C6- alqu heteroaryl ", " C

Bie agcipjant, MP@@EIOE poviding directiror inditegity, theta@rvm: 91@q1<tsa<|1

"am no", "am nosul fonyl", "ammoniunt, "acyl am no",

Itg{% ?tomcﬂ%érp ﬁqﬂﬂc} hat co%ﬁ(){mdl’skoxy g @tr ﬁ{tlzqnmon grwn&%l}ﬁate{s qf the

Pﬁosbltaamohmdes"hﬁhage (PI3K4).r Whed @heepﬁby;bhatomxoaﬂtes 3h1§mbrs@ >(B1;3K)
mer capt.o, nitro, and the |jike "Pharnmaceuticall

enzyp isApikited By s rrmpeuads of thepressrpptventons PIRK 1y yap %‘ﬁ&’é‘delf* gs
Qt%gflnﬁ‘tﬁ: 3 @éﬁ%ﬂ@orﬁﬁ%a&gel%ﬁﬁlﬁfe%t% &n)tﬁeltpg ds (0? fe present

um and pot assi I ne ear
{neemgion are therefore useful in the treatment and prevention of autoimmune disorders

and/or inflammatory diseases, cardiovascular diseases, neurodegenerative diseases,
bacterial or viral infections, kidney diseases, platelet aggregation, cancer, transplantation,

graft rejection or lung injuries.

General Formula (I) according to the present invention also comprises its tautomers, its
geometrical isomers, its optically active forms as enantiomers, diastereomers and its
racemate forms, as well as pharmaceutically acceptable salts thereof. Preferred
pharmaceutically acceptable salts of the Formula (I) are acid addition salts formed with
pharmaceutically acceptable acids like hydrochloride, hydrobromide, sulfate or bisulfate,
phosphate or hydrogen phosphate, acetate, benzoate, succinate, fumarate, maleate, lactate,
citrate, tartrate, gluconate, methanesulfonate, benzenesulfonate, and para-toluenesulfonate
salts.

The compounds according to Formula (I) are suitable for the modulation, notably the

inhibition of the activity of phosphatoinositides 3-kinases (PI3K). It is therefore believed

"C - C6-al kyl het er ocy cPOHER3005/050102
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cal cium or magnesium, alum niumsalts, ammoniumsalts
and salts with organic am nes such as with

woreaoswbsmd ne, dnet hyl am ne, trinethyl am ne, etpPgi/ariong050102

triethylam ne, norpholine, N Me-D glucam ne,

N, N - bi s(phenyl net hyl )- 1, 2- et hanedi am ne,

et hanol am ne, di et hanol am ne, et hyl enedi am ne,
N-net hyhno f holine, piperidine, ;. benzathine

(N, N -di benzyl et hyl enedi am ne), chol i ne,

et hyl ene-di ami ne, negl uni nd®(Nmet hyl gl ucani ne)
benet ham ne (N benzyl phenet hyl am ne), di et hyl am ne,
pi perazi ne, thronetham ne

(2-am no- 2- hydroxynet hyl -1, 3- propanedi ol ), procai ne as
I ] f .- NRR, K er ei , R,
%@ft dilesa)i?nﬁg{éﬂgg E»g tehg tpre%&% 3{1&%@1&% gre aéﬁowftlc%lpr\gg%q% Fo_r lﬁle treatment

dsfoe peabtiyn pf @fseridlers hhsoh! di ndigted O MR A NS ABLBSEBIYD Said
sal ts.. "Pharmaceutically acceptable safts or

EgimsnieRedves therreqdulaiions anatablyothe mbibjsion oethe dbwi fegulation — of the
@ﬁ%ﬁ%}@iggsmdgsf%ﬁq?sgsqﬁpounds of Formula (1) that retain
t | 10

esire ogi cal activity. Exanples of such
salts include, but are not restricted to acid addition
alts formed with_inorganic acids (e.g., hydrochloric
CORPYLHA6T9F R te Faratuls, (1) gugl shitabledoruse ek a méaspbior i ¢
acid, nitric acid, and the like), and salts forned
wi th organic acids such as acetic acid, oxalic acid,
Ip am:j wh'edilmi, the imgmidn rp‘midg_@ ihi&zol_eraédvgﬁ@@ bfForfHIAR) Wherein R’
.ac s.aci d, ascorbic acid, benzoic acid, tannic
1%%?’68'?‘1 gaalﬁg%k]ﬁ Raél?dd',soéﬁl ngﬁﬁe@blﬁcNﬂg,jRﬁbol ygl utam ¢ acid,
RMaphthaReé [ j hal.ene di.s I C
.acid, anh{drhgeo%;é-%eglqg%ep %fralgﬂly cﬁ](glg?%.o% g’?a y@%‘?‘f'ﬁ%&ﬁ%'(&ﬂql’
inghulingyeethydnoptiosle rselstimed [l €0 atke gl tah€ abtio)ialgcﬁlgm@éd €,-Cs-
a\%ﬁg ernary salts known by a person skilled in the art,
R hspecifically include the quarteraary anmoni um

RS ;1!; itser%%&eegte fién E?{dgﬁdﬁﬁll; sMifRed & g 1%@%@: Betfft o et
opiagnpilp subgtituigh CalCalirgrly); @Bon@By sabskiyared| C;-Ci-alley@fl; ahdk YNRPR?
RS o Ty S50 Y PR i oo,
optivhsllyl Sbstitate@ NTLC;-allteRfl! @Btionally RlitsHhutedt éé-é%{h%%yl'; fo‘f)ﬂgﬁaﬁy
substituted C;-Ce-alkyl alkoxy carbonyl, including ethyl propanoate; optionally substituted
C1-Ce-alkyl acyloxy, including amino-propionic acid ethyl ester;

R® is selected from optionally substituted C;-Cg-alkyl, including t-butyl, 2-cyanoethyl, 2-
cyanomethyl, 3-hydroxy propyl, 2-hydroxy ethyl, 4-hydroxy butyl, 2-methyl propyl, 2,2-
dimethyl propyl and 1-methyl propyl;

optionally substituted C,-Cg-alkenyl, including allyl and 2-methyl-allyl;

optionally substituted C,-Cg-alkynyl;

optionally substituted C;-Cg-alkyl alkoxy, including methoxyethyl, e.g. 2-methoxy ethyl
and 3,3-diethoxy-propyl, 2,2-diethoxy-ethyl;

optionally substituted C;-Cg-alkyl acyl, including methylene phenyl ketone;
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nmet hyl sul fonat e, sul fonate, phosphate, or carboxyl ate
(such as benzoate, succinate, acetate, glycolate,

woredosatsas4 mal ate, funmarate, citrate, tartrate, PCT/EP2005/050102

ascor bate, cinnanoate, mandel oate, and

di phenyl acetate). "Pharmaceutically active derivative"
refers to any conpound that upon adm nistration to the
recipient, is capable of providing directly or
indirectly, the activity disclosed herein. It has now
been found that conpounds ob the present invention are
nodul at ors of the Phosphatoi nositides 3-Kkinases
(PBKs). When the phosphat oi nositides 3-kinase (PDK)
enzyme i s inhibited by the conmpounds of the present

ion,..Pl to.e rt its enz tic,
| é@ﬁtﬂ&tﬁiﬁa G ﬁﬂ%{f (FHESY o G Juing BRI Acich ehuténoic. acid;
smsmlyn Sibsthited NG-QLESE %ylérﬁ? A& nfnbl{?(ﬂn lefh f-?—@ e?afn‘f?({ehngnonally

useful in the treatnént -and prevention of aut

enbsfivtae e sCagli eminp rifihatingt bmsthyl ameasthy], 3¢ianeﬂh}&lmmmpjb1fyt,
V}#t%gﬁgfe%?%tgﬁ?d’ g:d %g-lgﬂqegln gl%ljnéqea@g ,Zgl%ﬁalpgggfrtggglllafanhde ;optionally
Adgteedt |- Ofalkys Q&@@Earbdn&ﬁﬁ@ﬁl@mt@ﬂrfé rzlmd HeH gf %fe?'J ection

or lung injuries. Cenefal Fornula acc Ing to the
pitienadlyt subsiipeied |aaflu, alclsldmg mponaﬁyessub&tlsltetdaphmyde sEh st phenyl,

Il f
BEBPANGC o d PR mEnaty Bt iioly Hibishe b dens >
wethbxyamerpiiia Ed&f@ﬁ,aﬁmﬁd sihylye.acCRBYBRIR phalyl, @ éc@@faﬁlﬁfo phenyl)

Preferred pharmaceutically acceptable salts of

pBinoRkeRyl, (¢I)let%>flaéma@ phendeet4-Gmeth e aming ghep nwouﬂmenyl (e.g. 3-
t | d
B BRagiy faobinds PERAARERIET AT P otith, 0B i)
inytﬂyl;ﬂgaeyl (@ gldsrpé’thﬂﬁxen)&):lﬁblﬁ@@enyb 5074 %Ir(ﬁlopﬁéﬂlﬂ) | dAREdPhenyl (e.g.
| actate, citrate, tartrate
%Uﬂa g?néﬂ rﬁ@f%%%@%ﬁr@mpéenyeemm&at Ehydsexgphenyl,
L RbASRESL bfh%l%iyeph%@l)t, Syano phenyl (e.g. 4-cyano phenyl, 3-cyano phenyl),

3-(1-hydroxyethyl) phenyl, hydroxamic acid phenyl, 3-(N-hydroxycarbamimidoyl)-phenyl-

4-yl, acetyl phenyl :(e~g. 3-acetyl phenyl, 2-acetyl phenyl), benzyl piperazine carbonyl ~
phenyl (e.g. 4-benzylpiperazin-1-yl-carbonylphenyl), phenyl optionally substituted with
heteroaryl such as oxazolyl phenyl (e.g. 3(1,3-0xazol-5-yl)phenyl), tetrazolyl phenyl (e.g.
3-(1H-tetrazol-5-yl)phenyl, 4-(1H-tetrazol-5-yl) phenyl), oxadiazolyl phenyl (e.g. 3-(5-
hydroxy-1,3,4-oxadiazol-2-yl)phenyl, 3-(5-hydroxy-1,2,4-oxadiazol-3-yl)phenyl),
thiadiazolyl phenyl (e.g. 3-(5-amino-1,3,4-thiadiazol-2-yl)phenyl), 3-(2,4-dioxo-1,3-
thiazolidin-5-ylidene)methyl phenyl, 3-hydroxyethyl phenyl, 3-hydroxy methylphenyl, 2-
hydroxy ethyl phenyl;

optionally substituted aryl amino sulfonyl, such as dimethylpyrimidin amino sulfonyl
phenyl (e.g. 4-{[(4,6-dimethylpyrimidin-2-yl)amino]sulfonyl}phenyl), methyl isoxazol
amino sulfonyl phenyl (e.g. 4-[(5-methylisoxazol-3-yl)amino] sulfonyl}phenyl), dimethoxy
pyrimidin amino sulfonyl phenyl (e.g. 4-{[(2,6-dimethoxypyrimidin-4-yl)amino]sulfonyl}
phenyl), pyridinyl aminosulfonyl phenyl (e.g. 4-[(pyridin-2-ylamino)sulfonyljphenyl),
aminosulfonyl phenyl (e.g. 4-(aminosulfonyl)phenyl, 3-(aminosulfonyl)phenyl, 4-
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The conpounds according to Fornula (1) are suitable
for the nodul ation, notably the inhibition of the

wW@easwes4ys of phosphat oi nosi ti des 3-ki nases (Pl B&I/EP1005/050102

is therefore believedthat the conpounds of the present

invention are also particularly useful for the

treatnment and/or prevention of disorders which are

nmedi ated by PBKs, particularly PBK g. Said treatnent

i nvol ves the nodul ation - notably the inhibition or

the down regul ation - of the phosphatoi nositides

3-ki nases. The conpounds according to Fornula (I) are

suitable for use as a nmedicanent. In one enbodi nent,

the invention provides thiazole derivatives of Fornula
wherein Rl is selected from- NR5R6 an

fﬁméth demgigpyulfonyipbesyl, R4 [(d%etwmsubfméﬂ]ﬁhqn@et e%r[(butylamm)

| y substituted ¢ -C
é@@ﬁﬂ&?ﬁ% |(1ﬁ%‘£’]§1°g‘mw§il @F&l&@%@l{@h ally substituted
@mﬁzg}yalsdbanmbd and sufitnyb rsadhl ys Siuwbhidrchﬂyahlan@ulfaﬁyl]phenyl 3-
al kynyl; R4 is selected f onally su Sf)l tut ed
@eé@nf‘m salfenyDphepyly g (gthanst ﬁl}lfonﬂmeréfi hfh (dlf@ﬁﬁltyﬂaéﬁ B9)| gulfonyl]
%p&l tuted C2-C6-al kenyl; optionally substituted

al kynyl; and -NRBRO wherein R and R are
oprideqiigrydestituteyt Tived el dsutlr srbehtofinpt5 ﬁnaB-ldjhyémkiﬁnzioﬁnﬂneﬁyl

G -C -alk Opti I titut Ik

bk %ﬂbklag@ﬁl!ﬂ-?ﬂf AN AR i‘yﬁ& aryhy ﬁf‘P%’H ?I{Y eg 3-
et hyl flﬁpc ?Jgggphggtl ﬁ‘@gngltoﬁﬁoa?i é}l gsubs?f{ ute %I}Jo%e%y il %ethyl
entey)carkgnyl]phecylu di{Ngamino-actipraopdi mathyl amf)darbmyﬂpheeﬂt dF[N -(3-
argﬁné%{ogl%inﬁ g|t ggﬁi)gardgc?fylgﬁ{el ?nal l—%{/ Ub8¥ : %ﬁ" t e?cigcari)gnyl]phenyl;
gpfﬁﬁﬂl?%ubédmtedf%aﬁv ar-CxXMIcAr élilﬂibky, lacmd{ Dedefdd HMH) henyl, 3'ﬁ3’

hydrmﬁ/ butyl, 2-nmethyl propyl, 2, di rrethy pr opy
prapiotic aed)phehylpr opyl optional |y substituted

op 101%?1)1 su%)(s(fa’ﬁx¥ed aryl r’(Lf:-(,u ikypacyi g 4- &ce%c acﬂeme% es?erﬂp‘ﬂeﬂyl 4-(3-

propionic acid methyl ester)phenyl, 3-(acetic acid methyl ester)phenyl 3-(3-propionic acid

" methyl ester)phenyl;

optionally substituted heteroaryl, including optionally substituted pyridin such as pyridin
(e.g. 2-pyridin, 3-pyridin, 4-pyridin), methoxy pyridine (e.g. 6-methoxy pyridine-3-yl),
chloro pyridine (e.g. 6-chloropyridin-3-yl, 2-chloropyridin-3-yl, 2-chloropyridin-4-yl),
fluoro pyridine (e.g. 2-fluoropyridin-3-yl, 6-fluoropyridin-3-yl), cyano pyridine (e.g. 6-
cyanopyridin-3-yl), acetamide pyridine (e.g. 6-acetamide pyridin-3-yl), optionally
substituted fused pyridine such as quinolin-3-yl, quinolin-5-yl, quinolin-6-yl;

optionally substituted Cs;-Cg-cycloalkyl, including optionally substituted cyclohexyl (e.g. 2-
(hydroxymethyl) cyclohexyl, cyclohexyl), cyclopentyl, cyclopropyl, cyclobutyl, indan-2-yl;
optionally substituted heterocycloalkyl;

optionally substituted C;-Ce-alkyl aryl, including benzyl, 2-phenyl ethyl, 2-(4-
hydroxyphenyl) ethyl and 2-hydroxy-2-phenyl ethyl;
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optionally substituted C2-C6-al kynyl; optionally
substituted Q C 6-al Jkyl al koxy, including

woreaokossset hyl , e.g. 2-net hoxy ethyl and PCT/EP2005/050102

3, 3-di et hoxy- propyl, 2,2-diethoxy-ethyl; optionally
substituted Q C -al kyl acyl, including nethyl ene
phenyl ketone;optionally substituted G -Cg-al kyl

car boxy, including propanoic acid, butanoic acid;
optionally substituted G -C -al kyl acyl am no,

i ncluding ethyl-2-acetam dey optionally substituted C
-C -alkyl am no, including 2-dinethyl am no ethyl,
3-di met hyl am no propyl; optionally substituted G -C
-al kyl am nocar bonyl, including 3-propi onanm de;
optional | substituted G -C - al kyl al koxycar bonyl

mﬁl@ma}msn@ luneébﬁl;@sraacybhﬁt@oqﬁﬂt igludiag pridineoylientiytl| pyridine-4-
t d
he%r;l “E %Mohs kﬂeﬁﬂ}h‘ ?%20 @&% g,-n ?,%,zl-{{xgﬁlggﬁ-‘s-yi)&hﬁ 3-(2-
@dﬁ)xyl-ll mgat mmyzopbl@l)pfbpm énd@(llHQih}ﬂaﬂﬂQ%bmpﬁ rret hoxy
- et hoxy acetyl am no (e.q.
el v 6Cpﬁeﬁ3§¥1 Ca’ﬁ)s/' o g Asiopropy! metiyt:

(gﬁlﬂo QQEEME e)dc& 63 r gflgég’lgﬁ‘ylhchgﬁnggm{rﬁ%@ﬁ#%& R?étl’hyl (e.g.

%ﬁiﬂyﬁmlﬂm@%nre)ﬂ@l)m tBr(ﬁmbﬁmMyl)mmyl mﬁmﬁbllu( ﬁygethyl 2-
e en en
S SR A %aaﬂaényf Sduifa TR )

M@%&W MRS T SR

ét— ditpdlamew R xmdyR) togﬁbﬁm rmthpthe ngtbon( goigs thdy m;ealmkedahelﬁm an

(I h
T S D e e R R
élfce(;rylho@ r}{%f&/dat&ﬁ Slectdt 868" ) Npilﬁnyl inclAdiAF 8hthal BN &MY ted

be2yl pi perazine carbonyl phenyl (e.g.

m@émz yhopi asemzdw hydsokyatlazﬂ ipeydip K@g:ﬂ#bydroeamw piperidin-1-y),

%@gﬂn%’f{’%ﬁéﬁs (ST CbSlhs EDBREL 5, iRy subsitted
Iﬁﬁohﬂdludg%e rﬁgArmm] ghyd%m( Vyirdligha" &8 ﬁyﬂio)&ﬁﬁrﬁﬁlydm- 140,

IHtetr F enyl oxadi azol yI' phenyl (e.g
lgpe(r@me (e.g. 4—methy1p1peraz1n— -yl) and morpholme (e.g. morpholin-4-yl);

R’ is selected from optionally substituted C-Cg-alkyl; optionally substituted C,-Cg-alkenyl;

optionally substituted C,-Cs-alkynyl; and NR'*R'! wherein R" and R"! are independently
selected from H, optionally substituted C;-Cg-alkyl, optionally substituted C,-Cg-alkenyl
and optionally substituted C,-Cs-alkynyl; or alternatively R'® and R!!, together with the
carbon atoms they are linked to, form an optionally substituted 5 -8-membered saturated,
partially unsaturated or aromatic ring containing optionally one or more heteroatoms
selected from O, N and S;

X is selected from O and S;

as well as isomers and mixtures of these for use as a medicament.

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

wherein R! is -NR°R®.
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hydr oxy-1, 3, 4- oxadi azol - 2-yl ) phenyl ,
3-(5-hydroxy-1, 2, 4- oxadi azol - 3-yl ) phenyl ),

wao bioadesaol yl phenyl (e.qg. PCT/EP2005/050102

3-(5-amno-1, 3, 4-thi adi azol - 2-yl ) phenyl ),
3-(2, 4-di oxo-1,3- thiazolidin-5-ylidene)nethyl phenyl,
3- hydroxyet hyl phenyl, 3-hydroxy nethyl phenyl, 2-
hydr oxy et hyl phenyl; optionally substituted aryl
am no sul fonyl, such as dinethyl pyrimdin amno
sul fonyl phenyl (e.g. 23
4-{[ (4, 6-di met hyl pyri m di n-2-yl ) am no] sul fonyl } phenyl)
, methyl isoxazol am no sulfonyl phenyl (e.g.
4-[ (5-nmet hyl i soxazol - 3-yl ) am no] sulfonyl}phenyl)
di met hoxy pyrim din am no sul fonyl phen
mapytbcz SPEC 1cmbﬁdimyl§yﬁhc pventipn Hmyllﬁi?SthdiaWdﬂ émvmﬁmf}l‘ ormula (I)
&H yrldlnyl am nosul fonyl phenyl (e.g.

%%% n 2-yl am no) sul fonyl ] phenyl ), am nosul f onyl
phenyl (e g. 4-(am nosul fonyl ) phenyl,

(am nosul f onyl ) phenyl ,
Lp_e{n()thﬁtsggﬂfg}rﬁmbgygl@]ptf @ﬁ WT%‘H%H‘S?V“ES thiazole derivatives of Formula (I)

nﬁkﬂﬁépn1no)sulfonyl]phenyl 3-[ (butyl am no)
ony nyl, 4-(norpholin-4-yl-sul fonyl)phenyl);
optlonally substituted aryl sufonyl such as

3-[ (2- hydr oxyet hane) sul foi j yl ] plj enyl (et h
I AnpBen P§Gftredghod: mzn% F?@tllﬁféﬂ@n@{ﬂvfdlsﬁ%aﬁ}ﬁ Qﬁwatlves Wherein R* s

t p I
SR, A POLL PR SR et
aptidnadly sytdtitoted €nLobileygh- 5- yl |
I,I-dioxo-benzo[b]thiophen-6-y|; optionally
substituted aryl am nocarbonyl e.g. 3- hydroxam c acid

Hﬂﬁl@%&t speifiAhBdARmRAD %Mﬁ\%ﬂnﬁrﬁféwdes thiazole derivatives R*is -NR*R’
4-1N-(3-am J1o- pr opi oni ¢ acid hyl

wbetren RC andoRnart jndependenly geldcted (ﬁam Thoepéiowsdly subsidtitgd Kfe{lkrylkyl

SRR R AN S oty

%gtﬁﬁtg@(cb@@ﬂbihgla Ydrbon@Pt i onal |y substituted aryl G
-C - alkyﬁ carboxeg |nc?€d|ng 4- (acetic acid)phenyl,

3-(3- propionic acid)phenyl;

In another specific embodiment, the invention provides thiazole derivatives wherein R’ is H

and R® is selected from optionally substituted C;-Ce-alkyl, optionally substituted C-Cs-

alkenyl, optionally substituted C,-Cg-alkynyl, optionally substituted C;-Cs-alkyl alkoxy,
optionally substituted C;-Ce-alkyl acyl, optionally substituted C;-Cs-alkyl carboxy,
optionally substituted C;-Cg-alkyl acylamino, optionally substituted C;-Cs-alkyl amino,
optionally substituted C;-Ce-alkyl aminocarbonyl, optionally substituted C;-Cs-alkyl
alkoxycarbonyl, optionally substituted C;-Cg-alkyl C;-Cs-cycloalkyl and optionally
substituted C,-Cs-alkyl heterocycloalkyl.

In another specific embodiment, the invention provides thiazole derivatives wherein
wherein R® is H and R® is selected from optionally substituted C;-Cg-alkyl aryl and
optionally substituted C;-Cg-alkyl heteroaryl.
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optionally substituted aryl G -C -alkyl acyl e.g.
4-(acetic acid nethyl ester)phenyl, 4-(3- propionic

waceiod/oemthyl ester)phenyl, 3-(acetic acid net hpeT/EP2005/050102

ester)phenyl, 3-(3-propionic acid ' nethyl

ester)phenyl; optionally substituted heteroaryl,

i ncluding optionally substituted pyridin such as

pyridin (e.g. 2-pyridin, 3-pyridin, 4-pyridin),

met hoxy pyridine (e.g. 6-nmethoxy pyridine-3-yl),

chloro pyridine (e.g. 6-chlaropyridin-3-yl,

2-chl oropyridin-3-yl, 2-chloropyridin-4-yl), fluoro

pyridine (e.g. 2-fiuoropyridin-3-yl,

6-fl uoropyridin-3-yl), cyano pyridine (e. g 6-

cyanopyridin-3-yl), acetam de pyridine (e

bl geadiea ppygelicpgrbodiment -the ynvewsion, m\aqiqSyth@zqi@s tdpm\@tlw wherein
q oI [

(vﬂ&%ﬂ Y G@yalﬂ(? Rsl{? gel@b% dI H‘brg séh f% étﬂ.‘a{éh na?yl (511 é e}fkyl and

qui nol1 n- optiona u

Gﬁxﬁ@WQm@hm&Hkyhpmﬂﬂqkudm@@ optionally substituted
cycl ohexyl (e.g. 2- (hydroxynethyl) cycl ohexyl,
cycl ohexyl), cyclopentyl, cyclopropyl, cyclobutyl,
I v s
gﬂ;@@fgﬁéﬁ dic ABLGABR! dmggte.ﬁ@ ﬁrg\tlﬁeg Mafe b RERGY AR %I&g%ha isH

et R selededrinamyptiondllyyhbstitited 4yl atnyl@pmmylmmbsﬁhl)ted&j‘ei@mhryan d
2- hydr oxy- 2- phenyl ethyl ;optionally substituted QC

e
&mamgm%nk @Mm@&%&ﬁé@ bne'éylyl )ethyl, " 3-(2-

hydroxy- 1, 3, 4-oxadi azol -5-yl) propyl and
3-(1Himdazol - 1-yl)propyl; optionally substituted G
Inggodenepdcificsmbplingd, t keyatlon mielided ihiagole derivetives pherein R’ is H

R s R A G SRl BBy ot ar an et ny

(e.g. tetrahydrofuran-2-yl-nethyi),
3- (nor phol i n- 4- yl)propyl 2 (nDrphohn 4- yI)ethyI 2-
gl yrrolidin-1-y a pi peridin-l-yl)e
opesicify H.ewb? Fr)t phoiBy ntlonzarwdeﬁﬁww BW"%‘ICF @/hﬁem R’isH
%{dﬁp 85416 efi f% &J%Gﬂa!llg mﬁ;sﬁﬁ qu'et@rogyc}/oamﬁﬁ%&monally substituted

pyrroli
C3-Cg-cycloa1ky1

In another specific embodiment, the invention provides thiazole derivatives wherein R® and
R®, together with the carbon atoms they are linked to, form an optionally substituted 5-8-
membered saturated or aromatic ring containing optionally one or more heteroatoms

selected from O, N and S.

In another specific embodiment, the invention provides thiazole derivatives wherein R® and
R®, together with the carbon atoms they are linked to, form an optionally substituted 5-8-

membered saturated ring optionally additionally containing an oxygen atom.

In another specific embodiment, the invention provides bis -thiazole derivatives, i.e.

thiazole derivatives of Formula (I) wherein X is S.
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or alternatively R5 and R6, together with the carbon
atons they are linked to, forman optionally

WG aips6s4ut ed 5- 8- nenbered saturated ring or arPOHEPI05/050102

ring containing optionally one or nore heteroatons

selected fromO N and S, including optionally

substituted piperidin, such as piperidin, hydroxyethyl

pi peridin (e.g. 2-hydroxyethyl piperidin-1-yl),

pi peridin carboxylate (e.g. 3-nethyl carboxyl ate

pi peridin- 1-yl), optionallyp substituted pyrrolidin

i ncludi ng pyrrolidin, hydroxypyrrolidin (e.g.

3- hydroxypyrrolidin-I-yl), piperazine (e.g.

4- nethylpiperazin | -yl') and nof hohne (e.g.
rpholin-4-yl); R7 is selected fromoptional

&mefmﬁi@nbghmwarhﬁ yilvenigns: provigds| thiagald §?1?Vt3h‘t€é d% Formula (1)
t

S R e R B Rt R e S ot L iiiflea cr-
Sehlkgl! e;dmﬁall@rmﬂrﬂmumﬁt@p_c@galldeyyl sepoistially whigdtuted C,Cq a&lyigy land -
optional |y substituted C2-C6-al kenyl and optiona

%ﬁb‘% WheppitgRy’ ang Rcare mdrdgﬁwiﬁmﬂy ssiecigd ﬁemﬁbtopwﬁ@y @lt%%c -Ce-

, h

s chd Shishhldd_ brC- SERRP Tt RATF ARPNA £ LRI and
sﬁtouﬂb;t aubstitited talajaaucylmnmyowbaﬁ}ard Ror isaHoamdt RE isr babagted from
e R
?&Bsﬁﬁt@&@{ @6- iyl g&oHﬁleSSu&ftltuwaQa Q?ﬁ-a léi@ﬁ(gatﬁ)tl@nall substituted

medi| canment . peC| Inven 1 on
Pr-Cv-alitgsicylhopipmlly sutstitited G e slkylf cafBoxynoj)ta)n@ll}b subdtiGntagli € -Co-

t h f nbodi
Py rgiion PRl SOHIMED o St Gy Baropiy sabsifed GG
wiear %fnihoE%%bd 0§, Fbémbﬁbu%nﬁib&ﬁﬁte@ Re .t Ldng 1 emRgiarmReg, otpﬁ((?na%ly

i nventi on provi des t hi azol e derlvatlves (0] Fornu
oubstiteiedy R3-Co-glkytetGayTs-cycloalkyl and optionally substituted C;-Cg-alkyl

heterocycloalkyl and X is S.

In another preferred embodiment, the invention provides thiazol¢ derivatives of Formula (I)
wherein R’ is -NR’R’; R? is H; R? is methyl; R* is selected from optionaliy substituted C;-
Ce-alkyl, optionally substituted C,-Cg-alkenyl; optionally substituted C,-Ce-alkynyl and -
NR®R’ wherein R® and R’ are independently selected from H, optionally substituted C;-Ce-
alkyl, optionally substituted C,-Ce-alkenyl; optionally substituted C,-Ce¢-alkynyl and
optionally substituted Cy-Cg-alkyl alkoxycarbonyl; R is H and R® is selected from
optionally substituted C;-Cs-alkyl aryl and optionally substituted C;-Cg-alkyl heteroaryl
and X is S.

In another preferred embodiment, the invention provides thiazole derivatives of Formula (I)
wherein R is -NR°R® R?is H; R? is methyl; R* is selected from optionally substituted C;-
Cs-alkyl, optionally substituted C,-Ce-alkenyl; optionally substituted Cy-Cg-alkynyl and -
NR®*R’ wherein R® and R? are independently selected from H, optionally substituted C;-C-
alkyl, optionally substituted Cp-Cs-alkenyl; optionally substituted Cp-Cs-alkynyl and
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I n anot her specific enbodi nent, the invention provides
thi azol e derivatives wherein R4 is selected from

wopisosstd y substituted G -C -al kyl, optional PGT/EP2005/050102

substituted C2-C6-al kenyl and optionally substituted
C2- C6-al kynyl . I n another specific enbodi nent, the

i nvention provides thiazole derivatives R4 is -NRBR9
wherein R8 and R9 are independently selected fromH,
optionally substituted QC -al kyl, optionally
substituted C2-C6-al kenyl ; 2eptionally substituted

C2- C6- al kynyl and optionally substituted Q C -al kyl

al koxycarbonyl . In another specific enbodi nent, the
invention provi des thiazole derivatives wherein R5 is

and R6 is selected fromoptionally substituted (%C
013101%%11?/ subghittednGi-Coalkt plkexyeashoapl; & - ©fH aad Reri pelected from In

Lﬂgglgbggpy dﬁ%ﬁﬁﬁé&{ ﬁ,gvﬁ%ﬁ%@gelﬂmo %ggu%%ﬂeyem R’ is H

amlﬁ@tls deletted! frain opﬁ‘onal@l éabsltmmdyalryl 1ﬁ¢1ﬁdn§gﬂ aj)tloydalﬁltsbbdhuitddtpﬁdlyl
- -aIk oxy, optionally substituted G -

an9| Onewna %{mt?f{)hete&ﬂfyl dieanding ogt%%liy subptifded pyridiee anaPWﬁ

am no, optionally substituted G -C -al kyl

am nocar bonyl, optionally substituted G -C -alkyl

Bl dnotgrpeafdyed ginbodipént, alreaihieytichpbs/idet thiazole @irivatives afl Hoythula (T)

TRy R KBRS e i 2Rk piicth R el ki fopely subsiuted Ci-
enbed sRibhally tsﬂl%tdufé\i@ﬁd&ﬁerﬁﬁ éh&iﬁﬁ ﬁﬁsﬁtﬁ@h €,-Cs-alkynyl and -

deriVatives wher el n wherein i's sel ected
NRdi‘gn\’dlpltem% ahd R° s b@epen@nté}dsetapted:&elaffkybhoaalw substithted C;-Ce-

SR8 Rafonate MRl el it opfti RHEAA F bt and
bftioadg| Qibérkted @ o/ ekylWiekRhBoNER €I B IR adiR%S 1s|‘ké?e6féd Frda

i s selected fromoptionally Substituted aryl

opiioRafly Sdnuwwéﬂlet@nwcm anbentionally dubsignied 6alytycaikylagl X is

zal kyl .- I n anot her specific enbodi nent, the invention
T ovi des thiazole derivatives wherein R5 is H

In another preferred embodiment, the invention provides thiazole derivatives of Formula (I)
wherein R' is -NR’R®; R? is H; R is methyl; R* is selected from optionally substituted C;-
Cs-alkyl, optionally substituted C,-Cs-alkenyl; optionally substituted C,-Cg-alkynyl and -
NR®*R® wherein R® and R® are independently selected from H, optionally substituted C;-Cs-
alkyl, optionally substituted C,-Ce-alkenyl; optionally substituted C,-Cs-alkynyl and
optionally substituted C;-Cs-alkyl alkoxycarbonyl; R > and R°, together with the carbon
atoms they are linked to, form an optionally substituted 5 -8-membered saturated or
aromatic ring containing optionally one or more heteroatoms selected from O, N and S. and
Xis S.
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and R 6 is selected fromoptionally substituted aryl
and optionally substituted heteroaryl. |In another

W@ p@siobs4e4 enbodi nent, the invention provides tPCHEP$0685/050102

derivatives wherein R5 is Hand R6 is selected from
optionally substituted phenyl. In another specific
enbodi nent, the invention provides thiazole
derivatives wherein R5is Hand R6 is selected from
optionally substituted pyridine. In another specific
enbodi nent, the invention pryovi des thiazol e
derivatives wherein R5 is H annddR 6 iss

seel | eecctteferodnd optionally substituted

het erocycl oal kyl and optionally substituted

C3-C8-cycloal kyl . In another specific enbodi nent, the
imapether shodment e Bventipm providesdiaws oz thigeole derieatiss of Irrgula (1)

6 . t WidsRs t heq S ar REshoey are |inked
9@%“ or#ﬁgﬁﬁ%p(%%2gfgfm§u%%%P%%gg%ﬁgﬁggRﬁenbered
RAtRY atdeR’ are leotodtiideponilshgy Gont Hi opti@albptibeitatd Y, @palkyl,
or nore heterogatons selected fromO, Nand S. In
HsBdng mediyb @ptionally sybsiapigs fo-Coplkay] Avdooptiontly subslifuspd <Co-Co-
tilfazol e derivatives wherein R and R 6, together with
t cdarbon atons they are linked to, forman
apt INRAR WhereiniRS tid Rit ¢l inBeBademiniviected fiomtHyroptiadlly subgtituted

L
Gpp AR ) NS oy, AU v gy
eulistitoliedrE R €s-alkyfh ecyilaxy endhiding aprimvproigsnid deidztyl ester;

€' R Fim B cnibided Pl g b har gposto
%ﬁ?%ﬁgé_t%;{l‘%%d@xy prG?yl,ade;ad}oxy MRyl LRy w%g fﬁléégpgtfﬂgﬂz-dimethyl

enyl ;  optional | y substituted ynyl
aroyl-and\RgRGy\Mpnepyki n R8 and R9 are i ndependent|y

B O L 88 Pl
Sptivailiytsubsaaitedl: - Coamleynyl and

optionally substituted C;-Ce-alkyl alkoxy, including methoxyethyl, e.g. 2-methoxy ethyl,
2,2-diethoxy-ethyl and 3,3-diethoxy-propyl;

optionally substituted C,-C¢-alkyl acyl, including methylene phenyl ketone;

optionally substituted C;-Cg-alkyl carboxy, including propanoic acid, butanoic acid;
optionally substituted C;-Ce¢-alkyl acylamino, including ethyl-2-acetamide;

optionally substituted C;-Ce-alkyl amino, including 2-dimethyl amino ethyl, 3-
dimethylamino propyl;

optionally substituted C;-Cs-alkyl aminocarbonyl, including 3-propionamide;

optionally substituted C;-Cg¢-alkyl alkoxycarbonyl including 4-butyric acid methyl ester;
optionally substituted aryl, including optionally substituted phenyl such as phenyl,
methoxyphenyl (e.g. 2,5-dimethoxy phenyl, 4-methoxy phenyl, 2-methoxy phenyl, 3-
methoxy phenyl), acetylamino phenyl (e.g. 4-acetylamino phenyl, 2-acetylamino phenyl),
aminophenyl, dimethylamino phenyl (e.g. 4-dimethyl amino phenyl), nitro phenyl (e.g. 3-
nitro phenyl, 4-nitrophenyl, 2-nitrophenyl), ethyl phenyl (e.g. 2-ethyl phenyl),
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WQOREOs/0684k4/ |

optionally substituted G -C -al kyl al koxycarbonyl; R 5
is Hand R6 is selected fromoptionally substituted

optionally substituted C2-C6-al kynyl, optionally
substituted G -C -al kyl al koxy, optionally
substituted G -C -al kyl acyl, optionally substituted
C -C -al kyl carboxy, optionally substituted Q C 6-

al kyl acyl am no, optionally substituted G -C -alkyl
am no, optionally substituted G - Ceal kyl

am nocar bonyl, optionally substituted G -C -al kyl

al koxycarbonyl, optionally substituted G -C6-alkyl
Ca- Cg cycl oal kyl and optionally substituted G -C

-al k het erocycl gal kyl and X is S. In another

Ipaﬁtbﬂ@bemé de. ér%ﬂ@%h}fh&%yl) brpraonheryb (pig- 6ﬁrq§10@hqnw&§hlorophenyl (eg.

L O oE 4503 O ) By MORISLE Sy

‘Obydr@@q)hd:nyl Sihb&‘bxﬁ plk@d!) @ano fhenyll(ky. |4rcymmtph€ﬂyﬁBlCYano phenyl),
bst i tuted - Co-al kenyl ; _aoptionally substituted

%V%Whe%dwdmmw@m% F(N=bydsgxycappgmypidoyl)-phenyl-

SR 20 S 4 ORISR Bt

piphyldpal H-)bel&@sd]b@hﬂailm-ﬂ qﬂcz(fhscﬁyl-pmnbtly nytlenyl neptioatly Qﬂi&hiuyzd w1th

el SR oF O B 1SS TR A PR (2
?(m-teﬁ»&ql.ppf)ﬁheml Ly 1BURSHI3- 9@ eﬂﬂe&)coﬁa , %1' pﬁ?:ﬁ%le(e%a@y(k

not'her preferred enbo

hydmm-tlﬁglnoxpdlwl %Bphehyl,azol e de(ﬁ+hvdtbxwh%,4mkadﬁ§mlrm§}'mh(ﬂy))

S Phsnst, st 1 S mo LA TN, 3 ovo-13-

ARkdRRN- Bﬂeﬁe?%gﬁﬁc%tpﬁé ynyI oy, _yl1< Ell%%g 3&2&5@%&%@@34 2-

substitu
IR@rCEWe ethyrt ep@n}de neptipnally| egbssithtedr carylH, amdx | sutfanylly such  as

SO GRS U ERT ™ U s hrRpgprimicin>

)ﬂ}aﬁﬂﬁﬂsuﬂ&@rl}ghéenﬂw bpiéth)tl Limdonaﬁmoaduﬁyﬂyl Ph&QK YL DIBYhsthyR
51is IS selected froml
isoxazol-3-yl)amino]sulfonyl} phenyl), dimethoxy pyrlmldm amino sulfonyl phenyl (e.g. 4-

\.4

{[(2,6-dimethoxypyrimidin-4-yl)amino]sulfonyl}phenyl), pyridinyl aminosulfonyl phenyl
(e.g.  4-[(pyridin-2-ylamino)sulfonyllphenyl), — aminosulfonyl phenyl (e.g. 4-
(aminosulfonyl)phenyl, 3-(aminosulfonyl)phenyl, 4-[(methylamino)sulfonyljphenyl, 4-
[(dimethylamino)sulfonyl]phenyl, 3-[(butylamino)sulfonyljphenyl, 4-(morpholin-4-yi-
sulfonyl)phenyl),  optionally  substituted aryl sulfonyl such as  3-[(2-
hydroxyethane)sulfonyl]phenyl, 3-(methane sulfonyl)phenyl, 2-(methane sulfonyl)phenyl;
optionally substituted fused phenyl such as benzofuran-5-yl, 2,3-dihydro-benzofuran-5-yl,
1,1-dioxo-benzo[b]thiophen-6-yl; optionally substituted aryl aminocarbonyl e.g. 3-
hydroxamic acid phenyl, 3-(aminocarbonyl)phenyl, 4-[N-(3-amino-propionic acid methyl
ester)carbonyl]phenyl, 4-[N-(amino-acetic acid methyl ester)carbonyl]phenyl, 4-[N-(3-
amino-propionic  acid)carbonyl]phenyl,  4-[N-(amino-acetic  acid)carbonyl]phenyl;
optionally substituted aryl C;-Cs-alkyl carboxy, including 4-(acetic acid)phenyl, 3-(3-
propionic acid)phenyl;

optionally substituted C2-C6-al kePgT/EP2005/050102
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W@ etosobsads from optional |y substituted aryl,

anot her specific enbodi nent, the invention provides
thi azol e derivatives wherein R5 is Hand R6 is

optionally substituted phenyl and optionally
substituted heteroaryl, including optionally
substituted pyridine and X is S. In another preferred
enbodi ment, the invention provides thiazole
derivatives of Fornula (1) wherein RL is - NRSR6; R2
is H R3is nethyl; R4 is selected fromoptionally
substituted Q- C -alkyl, optionally substituted

C2- Ce-al kenyl ; optionally substituted C2-C6-al kynyl
and - NRBRO wherein R8 and RO are independently

selected fromH, optlonall¥ﬁsubst|tuted CﬁCbalk yl
epsion@byzubsjituiadiaayli GinftsedkylaeyDe ¢ o -faestipl acidgpeling seteripfienyl, 4-(3-

RUBSHLAL P e ERRBby RIS PRt R b
frfethme@ﬁt)phaﬁbaj |y substituted heterocycl oal kyl and
optignally substituted C3-C8-cycloalkyl and Xis S. In

SPRS’EHH]é(rSubﬁﬂé‘fteélrhe@ﬂ)aé’ﬂvt}w‘i%rﬂptw&aﬂlé S‘P‘%W‘BW@ P push jagl @gridin

(L5555, BRIV, (A0Sl

chdbro opmﬂdiny (Slgbiﬁ-dhldﬂdp@ﬂd@.%-—yl Q-clabrspysridineil, anfhﬂdr()pyrldm-4 yl),
ubsti t, %ﬁ@zaﬂ?éalken otlon%)j( ubsti t ut
PPV IR%/ o RS AR w80 i (e 6

' t

R y%%?%“?“%ﬁ?‘;“‘%@ﬁ&?. (EREGERE. W RIh, kil

sybstitatedfubed psuidisd sutmaseldlnﬁlﬁkml- alidojinslylapatolirpé-yipn aI I y

bstj tut ed - b l;.R5 R6,

uat Wetbsiier s cusiih ns Bt ey bR e 2

tﬁy&%kﬁibt@natcyaaﬁwlycyél%b%% tcwwén@l cﬁtoﬁfﬁﬁﬁe&y%féblﬁﬁt Mamted.
omatic ring contal hing optional [y oné or nore

m@weﬂhaﬂwmmwéémaﬁﬂ@@ﬂkﬂoWIO Nand S. and Xis S.In

ARG SRR T Sl ol Rt et s En?! At
Bk GpiRdylf éByTandRBfRoxgNGhenydY; Preferably - NRSR6;

optionally substituted C;-Cg-alkyl heteroaryl, including pyridine-3-yl-methyl, pyridine-4-
yl-methyl, 2-(1H-tetrazol-5-yl)ethyl, 2-(2-hydroxy-1,3,4-oxadiazol-5-yl)ethyl, 3-(2-

—

hydroxy-1,3,4-oxadiazol-5-yl)propyl and 3-(1H-imidazol-1-yl)propyl;

optionally substituted C;-Cg-alkyl Cs-Cs-cycloalkyl, including cyclopropyl methyl;
optionally substituted C;-Cs-alkyl heterocycloalkyl, including tetrahydofuran methyl (e.g.
tetrahydrofuran-2-yl-methyl),  3-(morpholin-4-yl)propyl  2-(morpholin-4-yl)ethyl, 2-
(pyrrolidin-1-yl)ethyl, 2-(piperidin-1-yl)ethyl, 3-(pyrrolidin-1-yl)propyl, 2-(1-methyl-
pyrrolidin-2-yl)ethyl, (1-ethyl-pyrrolidin-2-yl)methyl, 3-(1-pyrrolidin-2-one)propyl;

or alternatively R and RS, together with the carbon atoms they are linked to, form an
optionally substituted 5-8-membered saturated ring or aromatic ring containing optionally
one or more heteroatoms selected from O, N and S, including optionally substituted
piperidin, such as piperidin, hydroxyethyl piperidin (e.g. 2-hydroxyethyl piperidin-1-yl),
piperidin carboxylate (e.g. 3-methyl carboxylate piperidin-1-yl), optionally substituted

i NPECTIEP20g5/050102
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R2, R3 and R5 are sel ected independently fromH,
optionally substituted G -C -al kyl, including nethyl,

wopisosstd y substituted C2-C6-al kenyl and opt i POEEP3005/050102

substituted C2-C6- al kynyl; and - NRBRO wherein R8 and
RO are independently selected fromH, optionally
substituted G -C -alkyl, optionally substituted

C2- C6- al kenyl ; optionally substituted C2-C6-al kynyl ;
optionally substituted G -C -al kyl al koxy carbonyl,

i ncl udi ng ethyl propanoate;soptionally substituted

Q Co-al kyl acyl oxy, including am no-propionic acid
ethyl ester; R6 is selected fromH, optionally
substituted G -Qal kyl, including t-buiyl,

2-C anoethyl cyanonethyl 3- hydr oxy propyl droxY
m&ﬁﬂm 4o W&mlﬂw hy omwmhdgm (g, ﬁwdrp@ymwo idin-1-yl),

B0 PR L BRI o o

R! mﬂmddmromp)pﬂemhy bubytititedPE C@zrhl@il |opt1@wbﬁ§ub§tmﬁtaﬁC2-C6 alkenyl;

awtwgigyasws Bl v R AR e RS g R emaydently
e%fe@'ﬁ%hpﬁxé{pn%ﬁﬂ? suﬁkﬁ %teﬁ C?’-Ld-aﬁctyf~I %??fongﬂ}p Q%Ltll}ltﬁ(?tl 2nakb

stituted acyl
mtdeaanaﬂdplsuh‘s&mted ;ﬂﬁ(l‘g{aﬁdyhﬂ, &L&]xsmattvubfeml @nd RE togdﬂkey Iw1th the

| d, b
Gt i ey i A SO P gy b Eled s et s
ﬁgrtmly L%sa%i‘rﬁ&ﬁﬂ} ‘Hﬁ)maﬁcptrmg raeﬁtalymg u)gf%an?frx]y;ltoﬁéﬂ gpmofeche-té}bif&hs

am no, I ncluding 2- ant n
Shlqﬁ’@dﬁym&hi\lmd Br opyl ; optl onal |y substituted

i.- Ce-a | ~am, pocar bonyl , including 3-propi onam de;
gﬁﬁce%ﬁtg‘%ﬁ}/ngﬂﬂni?ﬁ tuted G -C -al kyl al koxycarbonyl
AREILIEY Remés Bl WidtGe 6 HestBbNME pRPh@fion of a medicament for the

prophylaxis and/or treatment of autoimmune disorders and/or inflammatory diseases,

cardiovascular diseases, neurodegenerative diseases, bacterial or viral infections, kidney

diseases, platelet aggregation, cancer, transplantation, graft rejection or lung injuries.

In another embodiment, the invention provides thiazole derivatives of Formula (I) wherein
R! is selected from—NR’R® and —SOzR7, preferably—NR5R6;

R% R and R® are selected independently from H, optionally substituted C;-Cs-atkyl,
including methyl, optionally substituted C,-Cs-alkenyl and optionally substituted Cp-Ce-
alkynyl;

R* is selected from H; optionally substituted C;-Ce-alkyl, including methyl and ethyl;
optionally substituted C,-Cs-alkenyl; optionally substituted Cp-Cs-alkynyl; and -NR°R’®
wherein R® and R® are independently selected from H, optionally substituted C;-Cg-alkyl,
optionally substituted C,-Cs-alkenyl; optionally substituted C,-Cs-alkynyl; optionally
substituted C;-Ce-alkyl alkoxy carbonyl, including ethy! propanoate; optionally substituted

C1-Cs-alkyl acyloxy, including amino-propionic acid ethyl ester;
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optionally substituted aryl, including optionally
substi tuted phenyl such as phenyl, nethoxyphenyl (e.g.

wQ2®s0683t hoxy phenyl, 4-nmethoxy phenyl, 2-nmet POREP2005/050102

phenyl, 3- nethoxy phenyl), acetylam no phenyl (e.g.
4-acetyl am no phenyl, 2-acetylam no phenyl),

am nophenyl, dinethylam no phenyl (e.g. 4-dinethyl
am no phenyl), nitro phenyl (e.g. 3- nitro phenyl,
4-ni trophenyl, 2-nitrophenyl), ethyl phenyl (e.g.
2-ethyl phenyl), net hyl phengl (e.g. 2-nethyl phenyl)

br onophenyl (e.g. 4-bronophenyl), chlorophenyl (e.g.
4-chl oro phenyl, 2-chl orophenyl, 3 -chlorophenyl),
hydr oxyphenyl (e.g. 3-hydroxyphenyl, 4-hydroxy phenyl
2- hydroxy phenyl ) ano phenyl .? 4-cyano phen
& w@lw@dp&mywtyonaﬂx seg lﬁ‘?:drcb)@séﬂﬂit line I@Wér‘i')blﬂ}’l RyedIfnest é}‘h &

GelsbySE Rhoroy O ShERARY bhaR IR pladl 32
dlm@tﬁwprdwmﬂ&%dﬂ@llﬁamonyl phenyl (e.g.
4-benzyl pi perazin-| -yl - carbonyl phenyl), phenyl

ensenady sybsyiuisd bsti-tlEd wi th heteroaryl such as

BEPHIASFABI 500 8 PR AL
%ﬂeghmﬁﬁgygf@mrﬁ%ﬁﬁﬂgﬁﬁﬁﬂﬂ i gxad;azolyl phenyl (e.g.
@ﬂe@llw%hswsvg Cr-Sg-allod bt Ong@ﬁﬁ}%;esggmlyewm
%ﬂﬁ%@@g%&g ét¥1ed g[‘ gy&tyl g&zfoll‘ﬂchidlt)lﬁ %r%panom imd butanoic acid;

@n()ﬁb,llgt suhistwied ;-Bs-alkyl la@.tanima;l inckuBing bthyi@%?tmnidb;y | phenyl,

e OX@%H%“ PRI o B P e iy eyl 3

afﬁeﬂﬁﬁmﬁ bbpyl . such as di met hyl pyri m din am no
ul fonyl phenyl (e.g. 4-{[(4,6-dinethylpyrimdin-2-

gﬂn))mﬂv mvdjsswted engl- ?usyi emyﬂoqarbmﬂt hyludmgbmzlonanadn, no

i b R R R T R T

bﬁsﬂlg)é{lbsﬁﬁﬁﬂﬂse({ fheflyl sfich as benzofuran-5-yl, 2,3-dihydro-benzofuran-5-yl,
di met hoxypyri m di n-4-yl)am no] sul fonyl } phenyl ),

logio h‘}’;ﬂzo [ai¥hiombensbtonyl phenyl (e.g.
%1%:&2@& gbsﬂm%gy'a T RRhSUIRNY ! d PNETK lbsanl ROFULARRY! 3-

(aminocarbonyl)phenyl, 4-[N-(3-amino-propionic acid methyl ester)carbonyl]phenyl, 4-[N-

(amino-acetic acid methyl ester)carbonyl]phenyl, 4-[N-(3-amino-propionic acid) carbonyl]
phenyl, 4-[N-(amino-acetic acid)carbonyl]phenyl;

optionally substituted aryl C;-Cs-alkyl carboxy, including 4-(acetic acid)phenyl, 3-(3-
propionic acid)phenyl;

optionally substituted aryl C;-Ce-alkyl acyl e.g. 4-(acetic acid methyl ester)phenyl, 4-(3-
propionic acid methyl ester)phenyl, 3-(acetic acid methyl ester)phenyl, 3-(3-propionic acid
methy] ester)phenyl;

optionally substituted pyridin such as pyridin (e.g. 2-pyridin, 3-pyridin, 4-pyridin),
methoxy pyridine (e.g. 6-methoxy pyridine-3-yl), chloro pyridine (e.g. 6-chloropyridin-3-
yl, 2-chloropyridin-3-yl, 2-chloropyridin-4-yl), fluoro pyridine (e.g. 2-fluoropyridin-3-yl, 6-
fluoropyridin-3-y1), cyano pyridine (e.g. 6-cyanopyridin-3-yl), acetamide pyridine (e.g. 6-
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(am nosul fonyl ) phenyl , 3-(am nosul fonyl ) phenyl,
4-[ (et hyl am no) sul f onyl | phenyl , A-

wQ easmes4ly | ami no) sul fonyl ] phenyl PCT/EP2005/050102

3-[ (butyl am no) sul f onyl ] phenyl ,

4- (mor phol m 4-yl sul fonyl ) phenyl), optionally
substituted aryl sulfonyl such as 3-[(2-

hydr oxyet hane) sul f onyl ] phenyl , 3- (et hane

sul fonyl ) phenyl , 2-(methane sul fonyl ) phenyl;
optionally substituted fused phenyl such as

benzof uran-5-yl, 2, 3-di hydro-benzof uran-5-yl,

|, I-di oxo-benzo[ b] t bi ophen-6-yl; optionally
substituted aryl am nocar bonyl e.g. 3- hydroxam c acid
phenyl, 3-(am nocarbonyl ) phen

arepride 3pyglﬁqnn%ylbr epsioBAly csu @qtqje sp@, |pyridine such as quinolin-3-yl,
C tppenyl, 4-[N-(am no-acetic acid nethyl

@2@er)§§f%oﬁ%*%8ﬂenyl, 4-[ N-(3- am no-propionmc

ationhlig autistitnget m-hﬁ-hydlqa]kﬂﬁl- hlbhldlﬁg’ﬂ)pmnﬂbfeh‘tbsﬁtuted cyclohexyl (e.g. 2-

aci d) car bgonyl ] ;. optionally substituted aryl QC

dydioxmethyl ﬁ%@&vxqu Ca{&lPIE?ﬁYlh @?’QQPE%WCE’P@GY deysh@ﬁv; indat 2. vl
Syl IR R ARTSRY SR, Vi e >
Esﬁ:c&vbh@hﬁmﬂhyl aﬁm( B}*drquamhmyl ahﬁci d net ?yl) nenyl

estrer en C. acCl es r en

eptional ; %ﬁfi ke %@ﬁﬁ%ﬂwd%gﬁ ’\éﬂ@aw OPB%H i y
&Hfaﬁllbfts%sﬁﬁtelaﬁl %ﬁi’y}’heterb 915&1@’1 niEclﬁ’d?ﬁg @Qﬁfyhdfuran meth?f]l (e.g.

substituted din’such 2-pyri
tétrqdydnoﬂlram,Z - rpgthyl)m r%)(moqﬁblﬁméeyl)mgpyi d@@lo@ﬁm@n -A-ylethyl, 2-
GBIy co-BpasbDrfe ol SPpoRL 2-1-methy
éyr@hhlﬁmqmmylgpw }5%'ﬁohdfn12uﬁ)"n%t}§y Bl(%ﬁ?olm-yene)pmpﬂ

| uor opyr | 'Uor opyridin-3-yl), cyano
ptyaltemamgf( B gpd B, tagﬁhmfp;hr ihei |c g@t gtbins they @tealiikge to, form an

B e s Soe ARE h % Boaibn SRR Btichay

¢l ROInbrd - tteydatonfUdeROted o ®] N &fat §, omalhhm%%pmmw stib&rluted
C3-Q-cycl oal kyl, includin optlonall stituted

Dyl S5 5 erin oy ppeRm 4 5. ZoBpiesysio piperdin-1-y),
FpglaRl §£§Pf<{x§rate°éé°é QB carbG¥ T BIpRRYMA-1-yBY GhRAY bubstituted

pyrrolidin, including pyrrolidin, hydroxypyrrolidin (e.g. 3-hydroxypyrrolidin-1-yl),

piperazine (e.g. 4-methylpiperazin-1-yl) and morpholine (e.g. morpholin-4-yl);

R’ is selected from optionally substituted C;-Cg-alkyl; optionally substituted C,-Cg-alkenyl;
optionally substituted Cp-Cg-alkynyl; and NR''R"" wherein R'® and R'! are independently
selected from H, optionally substituted C;-Cq-alkyl, optionally substituted Co-Cg-alkenyl
and optionally substituted C,-Cs-alkynyl; or alternatively R'® and R, together with the
carbon atoms they are linked to, form an optionally substituted 5-8-membered saturated,
partially unsaturated or aromatic ting containing optionally one or more heteroatoms
selected from O, N and S;

X is selected from O and S;



optionally substituted heterocycl oal kyl; optionally
substituted G -C -al kyl aryl, including benzyl,
wQ2@he6sa4 et hyl , 2- (4- hydroxyphenyl) ethyl anPCT/EP2005/050102
2- hydr oxy- 2- phenyl ethyl; optionally substituted G -C
-al kyl heteroaryl, including pyridine-3-yl-nethyl,
pyridine-4- yl-nethyl, 2-(IHtetrazol-5-yl)ethyl,
2- (2- hydroxy-1, 3, 4- oxadi azol -5-yl )ethyl, 3-(2-
hydr oxy-1, 3, 4- oxadi azol - 5-yl ) propyl and
3- (I Himdazol -1-yl)propyl;soptionally substituted QC
-al kyl Cs-Cs-cycl oal kyl, including cycl opropyl nethyl;
optionally substituted G -C -alcyl het erocycl oal kyl
including t et rahydof uran net hyl (e.g.
tetrahydrofuran-2-yl -nethyl), 3- innrpholln 4-yl) propyl
Qommyﬁ%wérhﬁ fregen jnyqafipyynclu -m pasquas fhiogsi o the gyqup eerkisting o
%5%ﬁbgerldln l-yl)ethyl, 3-(pyrrolidin-I-yl)propyl,
met hyl pyrrolidin- 2. yl eyl .
(1 ™ot hyl - pyrrolidin-2-yl)nethyl,
3- (I-pyrrolidin 2- one)propyl or alternatively R5 and
%Fther with the carbon atons they are |inked to,

f orh a Uptpeniamino) dupstyk 4y ot | 8-tezeekibraine banzaic a¢igd’
rlng or aromatic ring containing optionally one or

f het eroatons selected fromO, N and S, including
opt T onal-{[Y-(8eehdaniina)t4ethethiylpe ibatil A-thigaet PryHamipé benzoidiacid;
hydr oxyet hyl piperidin (e.g. 2-hydroxyethyl
pi peridin-1-yl), piperidin carboxylate (e.g. 3-nethyl
car box yN-f-@erzi @i Ametlyl 115)-bi- g thiaasied yYjacetamide;
substitutedpyrrolidin, including pyrrolidin,
hydroxypyrrolidin (e.g. 3-hydroxypyrrolidin-I-yl),
pi pér azy-ne-rhedhy2-[@- plﬁ@ﬂ;ﬁl’h‘lﬂyi)hr@ﬁé]aﬁ Iyi-h 3WthidzoRDDy1} acetamide;
nor phol i ne (e.'g. norpholin-4-y ); R7 is selected from
optionally substituted C C6 al kyl'; optlonally

SR s e T

i ndependently selected fromH, optlonally substi tut ed

optlongﬁﬁécgﬂﬁg??' ?¥%®%§9%%4§ﬁb§%§?2ﬂ§$ﬁ g?%;tﬁcgly

R10 and R11, together with the
7 N-[4’-methyl-2~(pyridin-3-ylamino)-4,5’-bi-1,3-thiazol-2’-yl]acetamide;
8§ N [4’-methyl-2~(pyridin-2-ylamino)-4,5’-bi-1,3-thiazol-2’-yl]acetamide;

9  N-{2-[(4-methoxyphenyl)amino]-4’-methyl-4,5’-bi-1,3-thiazol-2’-yl}
acetamide;

10  N-{2-[(4-hydroxyphenyl)amino]-4’-methyl-4,5-bi-1,3-thiazol-2’-y1}
acetamide;

1 N-{4’-methyl-2-[(4-nitrophenyl)amino]-4,5°-bi-1,3-thiazol-2’-yl} acetamide;

12 4-{[2’~(acetylamino)-4’-methyl-4,5’-bi-1,3-thiazol-2-yl]amino } benzamide;

13 N-[2-({4-[(4-benzylpiperazin-1-yl)carbonyl]phenyl} amino)-4’-methyl-4,5’-
bi-1,3-thiazol-2’-yl]acetamide;



carbon atons they are linked to, forman optionally
substituted 5 -8-nenbered saturated, partially
waie@anes4at ed or aromatic ring containing opti oPel/ER20051@50102
or nore heteroatons selected fromQO Nand S; Xis
selected fromOand S; as well as isomers and m xtures
of these for the preparation of a nedicanent for the
prophyl axi s and/ or treatnent of autoi mmune di sorders
and/ or inflammatory di seases, cardi ovascul ar di seases,
neur odegener ati ve di seases,zabacterial or vira
i nfections, kidney diseases, platelet aggregation,
cancer, transplantation, graft rejection or |ung
injuries. In another enbodi nent, the invention
provi des thiazole derivatives of Fornmula (1) wherein
Rxamglesel ected from NRSR6 SQ2R7, preferably-
NRRR6; R2, R3 and RS are sel ed i ndependently from
H, "optionally substituted C -C -alkyl, including
nethyl optionally substituted C2-C6- alkenyl and
optl#onat-[Yamsindsstrndingl-2 g’ 2, ey aceldbides sel ect ed
fromH optionally substituted G -C -al kyl, including
met hyl and ethyl; optionally substituted
C2-166- gy Egﬂﬂno-@%ﬂh%ﬂﬁi 'b‘[l%ﬁl%lﬁ lﬁgeta(ﬁﬁdé-je al kynyl ;
and - NRS herein are | ndependently selected
fromH, optionally substltuted O -C -al kyl,

ggtblg ? P?\sz cri&:é @gﬁ%‘%}abﬁﬁg'% | on aﬁow g’ﬁ%&e?a%?%éf gd g-cC
-al kyl al koxy carbonyl, |nclud|ng ethyI propanoate
OPUTONAL L SHOE! L S LB FEN

optionally substituted G -C -al kyl, including
t- [yt yIMetid Er@ﬁyﬁﬁhm . mEMARI - hylﬂnaz%} ﬁ%ﬂb’lﬁ@ﬁﬂme -3-
¥

propylwm%@ oxy et hy 4- hydroxy butyl net hyl

propyl , di et hyl propyl and 1- nethyl propyl ;

opt '90%}11 '{24[4$(§ B§lrbyefn§Shifetiafed- f}j-lﬁ’yrﬂéﬂhyl-zt,s’-bi-1,3-thjazol-2’-y1}
acetamide;

20 N-(4’-methyl-2-pyrrolidin-1-yl-4,5°-bi-1,3-thiazol-2’-yl)acetamide;

21  N-[2-(3-hydroxypyrrolidin-1-yl)-4’-methyl-4,5°-bi-1,3-thiazol-2’-
yl]acetamide;

2 N- [2-(tert-butylamino)-4’-methyl-4,5°-bi-1,3-thiazol-2’-yl]acetamide;
23 N-{2-[(6-methoxypyridin-3-yl)amino]-4’-methyl-4,5’-bi-1,3-thiazol-2’-
yl}acetamide;

24  N-{2-[(6-chloropyridin-3-yl)amino]-4’-methyl-4,5-bi-1,3-thiazol-2"-yl}
acetamide;

95  N-{2-[(4-cyanophenyl)amino]-4’-methyl-4,5’-bi-1,3-thiazol-2’-y1}
acetamide;

76  N-{2-[(4-chlorophenyl)amino]-4’-methyl-4,5’-bi-1,3-thiazol-2’-y1}
acetamide:



optionally substituted Q C -al kyl al koxy, i ncluding
nmet hoxyet hyl , e.g. 2-nethoxy ethyl and

W@ 2@s0688hoxy- propyl, 2, 2-di et hoxy-ethyl; optiPOEEP3005/050102
substituted G -C -al kyl acyl, including nethylene
phenyl ketone; optionally substituted G -C -al kyl
car boxy, including propanoic acid, butanoic acid,
optionally substituted Q Ce-al kyl acyl am no, including
et hyl - 2-acetam de; optionally substituted Q Q al kyl
am no, including 2-dinmethylssam no ethyl, 3-
di met hyl am no propyl; optionally substituted G -C
-al kyl am nocar bonyl, i ncluding 3-propi onam de;
optionally substituted G -C -al kyl al koxycar bonyl
i ncluding 4-butyric acid nethyl ester; optionally
§ﬁ@§ﬂbtuted fused phenyl su%F as benzofuran 5-yl,

~di hydr o- benzof ur an- 5-y| ,/Nam

I |-dIOXO benzo[ b] t hi ophen- 6- yl; optionally

b d
S W%fﬂe%wew B DoRthyf S D3 MRS ©

4- [ N ( 3CHRES- pr opi oni ¢ ac:ld met hyl

est er) car bonyl ] phenyl 4-[ (am no-acetic acid methyl
es0gr ) ShlbERYITHoNER Deraingld-pBlu . Nobiropireicy kel d)
car bonyacdtampidesny| , 4- [ N- (ami no- aceti c

aci d) car bonyl ] phenyl ; optionally substituted aryl QC
- alolgy | Ne42-Hd:xhiproplreoyhadinod-4 4méthylelt 3 -di-h3itlddzphZrg) , 3- ( 3-
pr opi onic&tarAidé;d) phenyl ; optionally substituted aryl G
-C -alkyl acyl e.g. 4-(acetic acid nethyl

estygr ) MEDYB-hydtofyghenpllaiboal -metgl-4f5° Ft Bythiazol-2>-y1}
ester)gﬁgﬁﬂﬁe 3-(acetic acid nmethyl ester)phenyl,
3-(3-propionic acid nethyl ester)phenyl; optlonally

S Uggt | N dndm b 2%&13&%11—&%1@9[)&&'11@] 4?4&1 34niReI-D YN,
3- ri da'c&amlﬁe pyrid

37 N-{4’-methyl-2-[(2-piperidin-1-ylethyl)amino]-4,5’-bi-1,3-thiazol-2’-yl}
acetamide;

33 N-{2-[(2-methoxyethyl)amino]-4’-methyl-4,5’-bi-1,3-thiazol-2’-yl}
acetamide;

4N [2-(cyclohexylamino)-4’-methyl-4,5-bi-1,3-thiazol-2’-yl]acetamide;

35  N-{4’-methyl-2-[(3-morpholin-4-ylpropyl)amino]-4,5°-bi-1,3-thiazol-2’-yl}
acetamide;

36  N-{4’-methyl-2-[(tetrahydrofuran-2-ylmethyl)amino]-4,5’-bi-1,3-thiazol-2’-
yl}acetamide;

37  N-{2-[(2-hydroxy-2-phenylethyl)amino]-4’-methyl-4,5°-bi-1,3-thiazol-2’-yl}
acetamide;

38  N-[2-(1-benzofuran-5-ylamino)-4’-methyl-4,5’-bi-1,3-thiazol-2’-yl]
acetamide;

39  N-{2-[(3-cyanophenyl)amino]-4’-methyl-4,5’-bi-1,3-thiazo}-2’-yl}
acetamide;



met hoxy pyridine (e.g. 6-nmethoxy pyridine-3-yl),
chloro pyridine (e.g. 6-chloropyridin-3- yl,
wWQ2ekloes4apyri di n-3-yl, 2-chloropyridin-4-yl), PCT/BPH05/050102
pyridine (e.g. 2-fluoropyridin-3-yl, 6-
fluoropyridin-3-yl), cyano pyridine (e.g.
6- cyanopyridin-3-yl), acetam de pyridine (e.g.
6-acetam de pyridin-3-yl), optionally substituted
fused pyridi ne such as quinolin-3-yl, quinolin-5-yl,
qui nolin-6-yl; optionally sebstituted
Cs-Cs-cycl oal kyl, including optionally substituted
cycl ohexyl (e.g. 2- (hydroxymethyl) cycl ohexyl,
cycl ohexyl), cyclopentyl, cyclopropyl, cyclobutyl,
indan-2-yl; optionally substltuted G -C -al kyl aryl,
EﬁW@%lng benzyl 2- phenyl %¥ 2-(4- hydroxyphenyl)
et Ryl and 2- hydroxy 2- phenyl hyI optionally
substituted G -C -al kyl Cs-Cs- cycloalkyl, i ncl udi ng
cycl opropyl nethyl; optionally substituted G -C
-al®Ry| [Hehehyday(pyrivid-Seylaminb)d, b il ehiaed- ayiyfcmfanden
nmet hyl (e.g. tetrahydrofuran 2-yl -met hyl ),

Coyfir ol ﬂ&’r K¢ (?ngf‘@ 35'4’“2“”%“ shp bbbt Y

3- (pyrﬁ%qPQY 1N3¥opyl , (I-nethylpyrrolldln-
2-yl)ethyl, I-eth yrrolldln 2- yIL4~ nmet hyl ,
3- (- pyVibmpdyls-B- Yr $-slewpino)- b3-thagze w&ﬂﬁwéazpl R5ltand

R6, togettdmide;with the carbon atons they are |inked to,
forman optionally substituted 5-8-nenbered saturated
rimg orN-g2-f{Prilnoropyridimes-plpamim]-Atmghydp15l-oird-thiazadeyldr
nor e hetesmidé;ons selected fromO N and S, including
optionally substituted piperidin, such as piperidin

o) per AVt HegPapbit ool by an b g sy

car boxyl at e piperldln- 1-yl), optlonally substituted

pyr ol 'Ni (3 BIARHIS G ga&ﬁlﬁ@hﬂ' -Retlyl-4) BL- PZ—YkHé&BF?Jyl}d' n
gxypyrroll in-1- . pi perazine (e.

4 neth plpera2|n l-yl) and nnrphollne (e.qg.

@B?.‘Wﬂﬁ Giletede B CEREREL PP ERPPRy o-

-alkeny
47  N-{4-methyl-2-[(2-0x0-2-phenylethyl)amino]-4,5'-bi-1,3-thiazol-2'-y1}
acetamide;

48  N-{2-[(2-chloropyridin-3-yl)amino]-4"-methyl-4,5'-bi-1,3-thiazol-2"-y1}
acetamide;

49  N-(4“-methyl-2-{[3-(1,3-0xazol-5-yl)phenyl]amino}-4,5"-bi-1,3-thiazol-2'-
yl)acetamide;

50  N-(4-methyl-2-{[3-(1H-tetrazol-5-yl)phenyl]amino}-4,5'-bi-1,3-thiazol-2"-
ylacetamide;

51  N-(4-methyl-2-{[4-(1H-tetrazol-5-yl)phenyl]amino}-4,5'-bi-1,3-thiazol-2'-
yl)acetamide

52 N-{4“Methyl-2-[2-(1H-tetrazol-5-yl)-ethylamino]-[4,5' Tbithiazolyl-2'-y1} -
-acetamide;



optionally substituted C2-C6-al kynyl; and NR1IOR11
wherein R10 and R11 are independently selected fromH,
wopisosstd y substituted G -C -al kyl, optional | BCT/EP2005/050102

substituted C2-C6-al kenyl and optionally substituted
C2- C6-al kynyl; or alternatively R1O and R11, together
wWith the carbon atons they are linked to, forman
optionally substituted 5 -8-nmenbered saturated,
partially unsaturated or aromatic ring containing
optionally one or nore hetagroatons selected fromO N
and S; X is selected from O and S; Conpounds of the
present invention include in particular those of the
group consi sting of: Exanple Nane NO

3-{[2' -(acetylam no)-4"-nmethyl-4,5" -bi-I,3-thiazol-2-y
Iﬁ%ﬂ@ﬁo}ben20|c aci d;
4- {2' - (acet yl ani no) - 4 - et AR, 5' - bi -1, 3-thiazol - 2-y
| ] am no} benzoic acid; 3

]'\I,;E:sét (a%?@z \}ﬂ; %%)xy% 3 PUSARENE L ’prhenyl]am?mo}A gtﬁﬁ|4_52 b/

N-{4' - Iz(yilaﬁ‘ﬁaé?f%et hyl ) am no] -4, 5" -bi -1, 3-thi azo
| -2 yI twﬂd

N- (54" - oy p-(parpp ééﬂdhlﬁdmzow-yhplisnﬂmo}é gtk dol-bin: .y
1) Scet det tiro g abetamide;
N-[2-(allylamno)-4"-methyl-4,5 -bi-1,3-tbiazol-2"-yl]

ﬁf?gam&g&(alcet%lar?mo -4'- get l -b1 1,3- 6‘.‘91azz?l %yl beta alagm«% Shi azol -

2' -yl ]acet am de;

N- [44' - ne@hy2' {a@etﬁlmnmo)alﬂaﬁﬂwl -4 id B-thiazw]-2 4yl Jathin&ethipi)-az ol -

2' -yl | agkt-anidide]-2dlate;

N-{2 [(4 rrethoxyphenyl)am' nol-4'-nmethyl-4,5-bi-I,3-th
acet am

. it z?ﬁ;ﬁ‘é{l@?‘ﬁw&ﬁyﬁ)t%}ﬁﬂéo‘]’kw bieqlg¥llaming buigpoip acids 1
[ azo 2' -y

58 N-(2-{[3-(5-hydroxy-1,3,4-oxadiazol-2-yl)propyl]amino}-4"-methyl-4,5'-bi-
1,3-thiazol-2'-yl)acetamide;

59  3-{[2-(acetyldmino)-4-methyl-4,5"-bi-1,3-thiazol-2-ylJamino} -N-hydroxy
benzamide;

60  3-{[2-(acetylamino)-4'-methyl-4,5'-bi-1,3-thiazol-2-yl]amino} -N-hydroxy
benzenecarboximidic acid;

61  N-(2-{[3-(5-hydroxy-1,2,4-oxadiazol-3-yl)phenyl]amino}-4'-methyl-4,5'-bi-
1,3-thiazol-2'"-yl)acetamide;

62  N-[2-({3-[(Z)«(2,4-dioxo-1,3-thiazolidin-5-ylidene)methyl|phenyl} amino)-
4-methyl-4,5"-bi-1,3-thiazol-2'-yl]acetamide;

63  N-[4-methyl-2-({4-[(pyridin-2-ylamino)sulfonyl]phenyl}amino)-4,5-bi-1,3-
thiazol-2'-ylJacetamide;

64  N-(2-{[2-(2-hydroxyethyl)phenyl]amino}-4'-methyl-4,5'-bi-1,3-thiazol-2"-
ylacetamide;

65  N-(2-{[3-(hydroxymethyl)phenyl]amino}-4'-methyl-4,5'-bi-1,3-thiazol-2'-
yl)acetamide;



acetamde; 11

N-{4' -nmethyl -2-[ (4-nitrophenyl)am no]-4,5 -bi-1,3-thia
wWQi052684yd } acet am de; 12 PCT/EP2005/050102

4-{[2' - (acetylam no)-4"-nmethyl -4,5"-bi-1, 3-thiazol-2-y

| ]am no} benzam de; 13 N-[2-({4-[(4-benzylpiperazin-

1-yl)carbonyl] phenyl }am no)-4'-nethyl -4,5" -

bi -1, 3-thiazol -2'-yl]acetam de; Exanpl e Namre NO 14

N-(2-am no-4'-nmethyl-4,5 -bi-1,3-thiazol-2"-yl)acetam

de; 15 38

N-(2-anilino-4"-nmethyl-4,5 -bi-1,3-thiazol-2"-yl)aceta

mde; 16 N-(4'-nmethyl-2-no f

holin-4-yl-4,5 -bi-1,3-thiazol-2"-yl)acetanm de; 17

4' - et hyl - 2- (4- net hyl pi perazin-1-yl)-4,5"-bi-

ﬂﬁémPﬁlazol 2' -yljacetam de et hyl

| - - (acetyl am no) - 4' meth))'ﬁ/le -bi-1,3-tb.iazol-2-y

l'] p| er|d|ne 3- carboxyl at e;

N' %% ?i)jz &Qﬁ%@%@t@ipﬁ&%@e“ me JOA 5 Ztn-l '_{F‘fm Yﬁ 4, 5

N|-(4 2pyrrolidin-1-yl- 45 -bi -1, 3-thiazol -2
X fé? e?—ﬁ%—@?&@éy P}fyaihv%ulfowllplpefylhamlﬁ@% -mgthgl-4,5hj-1,3-

1,3-th dcet ani de; 2
N-[2-(tert-butylaning)-4'-neth

55'68bi Y- [23L{ﬂﬁﬁdm@&ylagmgﬁuljfwﬂplwnrylb@amcﬁ@'-methyl-4 5-bi-1,3-

N { 2- [ (tBiazeb2 Hdlrsetanidedi n- 3- yl ) ami no] - 4' - et b. yl - 4, 5' - bi

-1,3-tb.iazol -2'- yl }acet am de;
69  N-(2- {[3-(aminosulfonyl)phenyl] amino }-4'-methyl-4,5'-bi-1,3-thiazol-2'-
yDacetamide;

70  N-{2-[(2-chloropyridin-4-yl)amino]-4'-methyl-4,5'-bi-1,3-thiazol-2"-yl}
acetamide;

71 N-[4-methyl-2-({4-[(methylamino)sulfonyl]phenyl}amino)-4,5'-bi-1,3-
thiazol-2'-yl]acetamide;

77 N#(5-{[2"-(acetylamino)-4"-methyl-4,5"-bi-1,3-thiazol-2-yl]Jamino } pyridin-2-
yl) acetamide;

73 N-[2-(2,3-dihydro-1-benzofuran-5-ylamino)-4"-methyl-4,5'-bi-1,3-thiazol-2'-
yl] acetamide;

74  N-(4-methyl-2-{[2-(1-methylpyrrolidin-2-yl)ethyl]amino}-4,5'-bi-1,3-
thiazol-2'-yl)acetamide;

75  N-{4-methyl-2-[(2-pyrrolidin-1-ylethyl)amino]-4,5'-bi-1,3-thiazol-2"-y1}
acetamide;

7¢  N-(4-methyl-2-{[3-(2-oxopyrrolidin-1-yl)propyljamino}-4,5'-bi-1,3-thiazol-
2'-yl)acetamide;

77 N-(2-{[2-(acetylamino)ethyl]amino} -4'-methyl-4,5'-bi-1,3-thiazol-2'-yl)
acetamide;

78 N-(2-{[2-(dimethylamino)ethyl]amino }-4'-methyl-4,5'-bi-1,3-thiazol-2'-yl)
acetamide;



24
N-{2-[(6-chl oropyridin-3-yl)am no]-4"-nmethyl-4,5"-bi-|
WO eosloss2ol - 2' -yl } acetam de; 25 PCT/EP2005/050102

N-{2-[ (4-cyanophenyl)am no]-4"-nethyl-4,5 -bi-I, 3-thia
zol -2'-yl} acetam de; 26
N-{2-[(4-chl orophenyl)am no]-4'-nmetliyl-4,5 -bi-1,3-tb
iazol -2'-yl} acetam de: Exanpl e Nane N 27
N-{2-[ (2-cMrophenyl)am no]-4"-nethyl-4,5 -bi-1,3-thia
zol -2'-yl} acetam de; 28 39
N-{2-[ (2- net hoxyphenyl )am no]-4'-nethyl-4,5 -bi-|,3-th
iazol -2'-yl} acetani de; 29
N-{2-[ (3-chl orophenyl )am no] -4' -nmethyl -4,5"-bi-1I, 3-thi
% I 1[% -yl'} acetam de; 30

’?‘5‘1’ (3- hydroxyphenyl ) ani noj-4' - et hyl -4, 5' - bi -1, 3-th
iaapl -2' -yl} acetam de 3
N-{4' -met hyl - 2-[ (2- nor phol i n-4-yl et hyl )am no] -4, 5" - bi -
I, 37-t hi azol -2' -yl } acetam de; 32
N- {4 - et h(2-hedipyypthyl)amend] e methylyh Sebiry3-Jhierb 1) BacBtambe; |
,3-thiazol-2'-yl} acetam de; 33

Ny [2-(ﬁﬁﬁ-@ﬁ%%x%ﬁe%ﬁ%"m'&ﬂilﬁiﬁé}'—J’Fn%e%-a, 2213 Rhiadol- 3oy

ide;

81  N-(2-{[3-(dimethylamino)propylJamino}-4*-methyl-4,5'-bi-1,3-thiazol-2'-yl)
acetamide;

82 N-{2-[(3-hydroxypropyl)amino]-4'-methyl-4,5'-bi-1,3-thiazol-2'-yl}
acetamide;

83  N-(2-{[3-(1H-imidazol-1-yl)propyljamino}-4"-methyl-4,5"-bi-1,3-thiazol-2"-
yl) acetamide;

8 N-3~[2'(acetylamino)-4-methyl-4,5'-bi-1,3-thiazol-2-yl]-beta-alaninamide;

85  N-{4"methyl-2-[(2-methylprop-2-en-1-yl)amino]-4,5%bi-1,3-thiazol-2'-y1}
acetamide;

86  N-{2-[(2-hydroxyphenyl)amino]-4'-methyl-4,5'-bi-1,3-thiazol-2'-yl}
acetamide;

87  N-{2-[(6-fluoropyridin-3-yl)amino]-4'-methyl-4,5'-bi-1,3-thiazol-2'-yl}
acetamide;

88 N- {2-[(4-cyanophenyl)amino]-4'-methyl-4,5'-bi-1,3-thiazol-2'-yl} acetamide;

89  N-{2-[(6-cyanopyridin-3-yl)amino]-4'-methyl-4,5'-bi-1,3-thiazol-2"-y1}
acetamide;

90  N-{2-[(3-methoxyphenyl)amino]-4'-methyl-4,5'-bi-1,3-thiazol-2'-y1}
acetamide;

91 3-{[2'-(acetylamino)-4-methyl-4,5"-bi-1,3-thiazol-2-yl]Jamino } benzamide;



acet am de;
N-[ 2- (cycl ohexyl am no)-4' -nmethyl-4,5" -bi -1, 3-thiazol -2
WO 2005 0esa@t ami de; 35 PCT/EP2005/050102
N-{4' - et hyl - 2-[ (3- nor phol i n-4-yl propyl )am no] -4, 5" - bi
-1,3-thiazol-2'-yl} acetam de; 36
N-{4'"-me%-2-[(tetrahydrofuran-2-ylnmethyl)amno]-4,5"-
bi-1,3-thiazol-2"- yl}acetam de; 37
N-{2-[ (2- hydroxy- 2- phenyl et hyl )am no] -4' -nmethyl -4,5' -b
i-1,3-tbhiazol-2'-yl} acetamode; 38
N-[2- (Il -benzofuran-5-ylam no)-4"-nethyl-4,5 -bi-|,3-th
iazol -2'-yl] acetani de; 39 »
N-{2-[(3-cyanophenyl)am no]-4"-nethyl-4,5 -bi-Il,3-thia
zol -2' -yl} acetam de; Exanpl e Nanme NO 4
[ERempst hyl - 2- (pyri di n- 3-yl ang]noe)-4, 5 -bi-l,3-thiazol-2
o] f or mami de; 4 Et hyl am
[2-(allylami no)-4"-methyl-4,5 -bi-1,3-thiazol-2"-y
| 1am no} carbonyl)-beta-al ani nate; 42
N- {%2- reN-igHmeBy [-2:£(0 fastrop by Genyihai4i3l-bict)3-hiaBol byl eez@idd; v
N-

]-1, 3-oxazol -2-yl} acetam de; 43
{2 [(2-fluoropyridia-3-yl)anmno]-4'-ne%-4,5 -bi-1,3
-t WBaz N-{ 2 meity}-2-f8 St AFh@S)amino]-4,5'-bi-1,3-thiazol-2'-y1} acetamide;
94 N [4'-methyl-2-(quinolin-3-ylamino)-4,5"-bi-1,3-thiazol-2'-yi]acetamide;
95 N-[4"-methy]-2-(quinolin-5-ylamino)-4,5'-bi-1,3-thiazol-2'-yl]acetamide;
% N- [4'-methyl-2-(quinolin-6-ylamino)-4,5'-bi-1,3-thiazol-2'-yl]acetamide;

91 N-[2-(cyclopentylamino)-4'-methyl-4,5"-bi-1,3-thiazol-2"-yl]acetamide;

98 N—[2-(cyclopropylamino)-4'-me%ﬁyl-4,5‘-bi—1,3—thiazol—2'-y1]acetamide;

99  N-{4-methyl-2-[(pyridin-3-ylmethyl)amino]-4,5"-bi-1,3-thiazol-2"-y1}
acetamide;

100  N-{2-[(4-hydroxybutyl)amino]-4'-methyl-4,5'-bi-1,3-thiazol-2"-y1}
acetamide;

101 N-(4-methyl-2-{[3-(methylsulfonyl)phenyl]amino}-4,5"bi-1,3-thiazol-2"-yl)
acetamide;

102 N-{4-methyl-2-[(3-pyrrolidin-1-ylpropyl)amino]-4,5'-bi-1,3-thiazol-2'-yl}
acetamide;

103 N-{2-[(1,1-dioxido-1-benzothien-6-yl)amino]-4'-methyl-4,5'-bi-1,3-thiazol-
2"-yl}acetamide;

104  N-(2-{[(1-ethylpyrrolidin-2-yl)methyl]amino}-4'-methyl-4,5'-bi-1,3-thiazol-
2-yl)acetamide;



4 4

N-{24(2-cyanoenyl)am no] -4' -nmet hyl -4,5" -bi -1, 3-t hi azol
W0 2005pb84acet ai ni de; 45 PCT/EP2005/050102

N-{2-[(3, 3-di et hoxypropyl )am no]-4"'-nmetb. yl -4s51-bi -1,

3-thiazol-2'-yl} acetam de; 4

N-{2-[(2, 2-di et hoxyet hyl )am no] -4' -nmethyl -4,5" -bi -1, 3-

thiazol-2 | -yl} acetan de; 47

N-{4' - net hyl - 2-[ (2- oxo- 2- phenyl et hyl ) am no]-4,5" -bi -1,

3-tliiazol-2'-yl} acetanider 4

N-{2-[(2-cbl oropyridin-3-yl)am no]-4"-nethyl-4,5"-bi-|

,3-thiazol-2'-yl} acetam de; 49

N-(4"-metb.yl-2-{[3-(l, 3-oxazol -5-yl ) plienyl]am no}-4,

5! -bi-1,3-thiazol-2"- yl)acetan1de 50

Iﬁxémmlerrethyl 2-{[3-(IHtetr -5-yl ) phenyl]am no}-4,5

"-Rb-1 33-tliiazol-2"- yl)a m de; 51

N-(4'-methyl-2-{[4- (|l Htetrazol -5-yl ) phenyl ] ammp}-4,5

-bi-1,3-thiazol-2'- yl)acetam de 52

N- {0 - nethidya Mea]?oma Jet-radpi4, Bl 3 -4igizblyl giTkceeided, 5'
] bi t hi azoI yI - acetam de; Exarrpl e Name N 53
N-(2-{[3-(5- hydroxy |, 3, 4- oxadi azol - 2-yl ) phenyl ] am no}

- 4106mstmpgl_asgbu'éy'lgrmcg-z;lméfhwm,%91,3%3@»51'-2'@3&%@51@,6:

107 N-{2-[(2,2-dimethylpropyl)amino]-4'-methyl-4,5'"-bi-1,3-thiazol-2'-y1}
acetamide;

108 N-(2-{[(cis)-2-(hydroxymethyl)cyclohexyl]amino} -4'-methyl-4,5'-bi-1,3-
thiazol-2'-yl)acetamide;

109  N-(2-{[(trans)-2-(hydroxymethyl)cyclohexyl]amino}-4'-methyl-4,5'-bi-1,3-
thiazol-2'-yl)acetamide;

10 N [2-(sec-butylamino)-4'-methyl-4,5'-bi-1,3-thiazol-2"-yl]acetamide;

111 N-{4-methyl-2-[(pyridin-4-ylmethyl)amino]-4,5'-bi-1,3-thiazol-2-yl}
acetamide;

112 N-(4"-methyl-2-{[4-(morpholin-4-ylsulfonyl)phenyljamino} -4,5'-bi-1,3-
thiazol-2"-yl)acetamide;

113 N-[2-({3-[(butylamino)sulfonyl]phenyl} amino)-4'-methyl-4,5'-bi-1,3-thiazol
-2-ylJacetamide;

114 N-{2-[(cyclopropylmethyl)amino]-4'-methyl-4,5'-bi-1,3-thiazol-2'-yl}
acetamide;

115 N-[2-(cyclobutylamino)-4'-methyl-4,5'-bi-1,3-thiazol-2'-yl]acetamide;

116  N-[2-(2,3-dihydro-1H-inden-2-ylamino)-4'-methyl-4,5'-bi-1,3-thiazol-2"-
yljacetamide;

117  N-(4-methyl-2-{[2-(methylsulfonyl)phenyljamino}-4,5'-bi-1,3-thiazol-2*-
yl)acetamide;



54
N-(2-{[3-(5-am no-13, 4-t hi adi azol - 2-yl ) phenyl ] am no} 4

WO 20080684144 4, 51 - bi - 1, 3-tbi azol -2' -yl ) acet am dePCBHEB2005/050102
N42' - (acetyl ami no) -4
| -methyl -4,5 -bi-1,3-thiazol-2-yl]-beta-alaiiine; 56
5-(2-{[2' - (acetyl am no)-4'-nmethyl -4,5l-bi-I, 3-thiazol -

2-yl]am no}ethyl)- 1,3, 4-oxadi azol - 2-ol at €;

4-{[2' - (acetylam no)-4"-nmethyl -4,5"-bi -1, 3-thiazol -2-y
| ] am no} but anoi c acid; 59 42

N-(2-{[ 3-(5-hydroxy-1I, 3, 4- oxadi azol - 2-yl ) propyl ] am no}
-4 -rrethyl-4,5'-bi- 1,3-tbiazoI-2‘-yI)acetarride; 59
3-{[2'-(acetyl ami no) 4" -net hyl -4, 5" -bi -1, 3-thi azol - 2-yl

am no}- N-hydroxy benzam de; 60

Fxemple. (acetyl am no) -4l -methyl -4, 5' -bi-1,3-tiiiazol -2-
yl h@niiio}- N hydroxy benzenec®%boxi nidic acid; 61
N-(2-{[3-(5-hydroxy-1, 2, 4- oxadi azol - 3-yl ) phenyl ] am no}

Wi j(ﬂfﬁ%@%i&ﬂp AR e S T e

hyuphe?ny .
cet am de:

ol-2'-y
N2t né%f@ 3&3 @ZhWQiEWEtg AR §th1-ﬂéﬂ19lr12]0b%enyl
} anmi no)¥)a Jgcotamigys; - || 3- t hi azol - 2' -yl ]acet am de;
N-(2-{[2-(2- hydroxyetb yI phenéegam no} - 4' rrethyl -4,5'
- bit20 , Methyl & ol2-@cetylapinademethilde’ -bish3-thiazol-2-ylJamino}
N- (2- {[I&emyh)gwmyrret hyl ) phenyl ] ami no}-4'-nmethyl -4,5'-b
i-1,3-thiazol-2"-
121  Methyl N-(4-{[2'-(acetylamino)-4"-methyl-4,5'-bi-1,3-thiazol-2-ylJamino}
benzoyl)-beta-alaninate;

[—

122 Methyl N-(4-{[2'-(acetylamino)-4"-methyl-4,5'-bi- 1,3-thiazol-2-yl]amino}
benzoyl)glycinate;

123 Methyl 3-(3-{[2-(acetylamino)-4'-methyl-4,5'-bi-1,3-thiazol-2-ylJamino}
phenyl)propanoate;

124  3-(4-{[2"-(acetylamino)-4-methyl-4,5"-bi-1,3-thiazol-2-yljamino} phenyl)
propanoic acid,;

125 Methyl 4-{[2'-(acetylamino)-4'-methyl-4,5"-bi-1,3-thiazol-2-yl]Jamino}
butanoate;

126 Methyl (3-{[2"-(acetylamino)-4'-methyl-4,5'-bi-1,3-thiazol-2-ylJamino}
phenyl)acetate;

127 N-[2-(allylamino)-4methyl-4,5'-bi-1,3-thiazol-2"-ylJurea;
128 N-[4-methyl-2-(pyridin-3-ylamino)-4,5'-bi-1,3-thiazol-2"ylJurea;
129 N-(4"-methyl-2-piperidin-1-yl-4,5'-bi-1,3-thiazol-2'-yl)urea;

130 N-(2-anilino-4"methyl-4,5'-bi-1,3-thiazol-2"-yl)urea;



yl ) acet am de; Exanpl e Name NO 6

N-(2-{[ 4-(2-hydroxyet hyl ) phenyl ]am no}-4"'-nethyl-4,5"-
wbreos/08848hi azol - 2' - yl)acetam de; 67 PCT/EP2005/050102

N-[2-({3-[(2-hydroxye% )sul fonyl ] phenyl } am no)-4'-neth

yl-4,5" -bi-1,3- thiazol-2'-yl]acetam de; 68

N-[2-({4-[ (di net hyl am no) sul f onyl ] phenyl } am no) - 4' - net

hyl -4, 51-bi-1,3- thiazol-2'-yl]acetam de; 69

N-(2-{[ 3- (am nosul fonyl ) phenyl ] am no}-4"'-nmethyl-4,5"-b

i-1,3-thiazol-2 lyl) acetamide; 70

N-{2-[(2-cbl oropyridin-4-yl)am no]-4"-nmethyl-4,5"-bi-|

,3-tiiiazol-2'-yl} acetan de; h\

N-[4' -met hyl -2-({4-[ (et hyl am no) sul f onyl ] phenyl } am no

)-4,5 -bi-I1,3- thiazol-2'-yl]acetam de; 72 N

Esamgle - (acet yl ani po) -4' - ne | -4,5" -bi-I,3-thiazol -2-

yl }am no}pyridin 2- yl) ace de; 73

N42- (2, 3-di hy( ko4- benzof uran-5-yl am no)-4"'-nmethyl -4,5

-bi-1,3-thiazol-2"- yl] acetam de; 74

N- 134" - e goyd-hydirdxly ey Dapitol L isliyl-a)5i-sli 1rB-tBiaydl-Reyihytka ani n

0}-4,5 -bi-1,3- thiazol-2"-yl)acetam de;

132 N-[2-(pyridin-3-ylamino)-4,5- bi-1,3-thiazol-2'-ylJacetamide;

133 (4-{[2-(acetylamino)-4"-methyl-4,5"-bi-1,3-thiazol-2-yl]amino} phenyl)acetic
acid;

134  N-(4-{[2-(acetylamino)-4'-methyl-4,5"-bi-1,3-thiazol-2-ylJamino } benzoyl)-

beta-alanine;

135  N-(4-{[2'-(acetylamino)-4'-methyl-4,5'"-bi-1,3-thiazol-2-yl]amino}
benzoyl)glycine;

136 3-(3-{[2'-(acetylamino)-4'-methyl-4,5'-bi-1,3-thiazol-2-ylJamino} phenyl)
propanoic acid;

i v
N-{2-[(4-ethoxyphenyl)amino]-4’-methyl-4,5’-bi-1,3-thiazol-2’-yl} acetamide;
N-{#-methyl-2-[(4-methylphenyl)amino]-4,5’-bi-1,3-thiazol-2’-yl} acetamide;
N-{2-[(4-{[(4,6-dimethylpyrimidin-2-yl)amino]sulfonyl} phenyl)amino]-4’-methyl-4,5’-bi-

5  1,3-thiazol-2’-yl}acetamide;
N-{4’-methyl-2-[(4- {[(5-methylisoxazol-3-yl)amino]sulfonyl} phenyl)amino]-4,5’-bi-1,3-
thiaiol—fl’-yl}acetamide;
N-[2-(allylamino)-4’-methyl-4,5°-bi-1,3-thiazol-2’-yl|propanamide;
N-{2-[(4-{[(2,6-dimethoxypyrimidin-4-yl)amino]sulfonyl} phenyl)amino]-4’-methyl-4,5’-
10 bi-1,3-thiazol-2’-yl}acetamide;
N-{4’-methyl-2-[(4- {[(5-methylisoxazol-3-yl)amino]sulfonyl} phenyl)amino]-4,5’-bi-1,3-
thiazol-2’-yl}propanamide;
N-{2-[(4-{[(4,6-dimethylpyrimidin-2-yl)amino]sulfonyl} phenyl)amino]-4’-methyl-4,5’-bi-
1,3-thiazol-2’-y1} propanamide;
15 N-(4-{[2’-(acetylamino)-4’-methyl-4,5’-bi-1,3-thiazol-2-yl]amino} phenyl)acetamide;



75

N-{4"-me%-2-[(2-pyrrolidin-Il-ylethyl)am no3-4,5"-bi-|
WO eosloss2ol -2' -yl } acetanm de; 76 PCT/EP2005/050102

N-(4' -met hyl -2-{[3-(2-oxopyrrolidin-I-yl)propyl]am no}

-4,5 -bi-I,3-thiazol- 2'-yl)acetam de; 77

N-(2-{[2-(acetyl am no)e% ]am no}-4'-nethyl-4,5 -bi-1,3

-tbiazol-2 I -yl) acetam de; 78

N-(2-{[2-(di menyl am no)e% ]anm no}-4 | -me%-4,5

t-bi-1,3-thiazol-2 |-yl) acgtam de; Exanple Nane N 7 9

N- 1 Z- P- hydr oxyet hyGam nol ' - e

yM\' -bi -l ~-thiazol?' -yl jacetam de; 0O

N-(2- {[2 (4- hydroxyphenyl)ethyl]am no}-4'-nethyl-4,5"-

bi -1, 3-thiazol-2'"- acetamd

N{(Zi(%e[rmn@fﬁrwﬁm@ﬂrmeﬁwbﬁﬁ ’}ldsﬁ thwol A*-ylhasetagides, 5' - bi -
N AP RPaah e Ao nB Sy begioen ) 5.0

Na{ZI,OhretZ = 254{(2 m@ﬁhﬁb@dﬁym@mmﬁa 5 -bl-l 3-th1azol -2’-yl}acetamide;
2-{[3 H i m dazol -1 - ]amnoI} 4' -methyl -4,5
T4 e ingl 4 -rmafin) 4 50k LA Hiaal oy acetamice

5 N: -{[A%élinagglﬁf&?ﬁ Rﬁ%}@ﬁﬂm@#’%&tﬂ%hﬁ%ﬁ,3-t}BJaZ(ll-’2 -ylt)el&%%k;' 2

N={{24;(2 SitnbibxyBheng fnind] 4 npthgipt, 2 -t90,3thijtdo}- 20§ Podtardidé;bi - |
I\I?’{Zt[PESI g:etylphenylgamullg] 4’-methyl-4,5’-bi-1,3-thiazol-2’-yl}acetamide;

N-(2-{[4-(dimethylamino)phenyljamino }-4’-methyl-4,5’-bi-1,3-thiazol-2’-yl)acetamide.

In a particular embodiment, the invention provides compounds according to Formula (I)

10 selected from the following group:

R N-(4’-methyl-2-piperidin-1-yl-4,5’~bi-1,3-thiazol-2’-yl)acetamide;
7T N [4’-methyl-2-(pyridin-3-ylamino)-4,5’-bi-1,3-thiazol-2’-yl]acetamide;
. CE

8  N-{#’-methyl-2-(pyridin-2-ylamino)-4,5"-bi-1,3-thiazol-2’-yl]acetamide;

16 N-(4’-methyl-2-morpholin-4-yl-4,5’-bi-1,3-thiazol-2’-yl)acetamide;
17 N-[4-methyl-2-(4-methylpiperazin-1-yl)-4,5°-bi-1,3-thiazol-2’-yl]
acetamide;

18  Methyl 1-[2-(acetylamino)-4’-methyl-4,5°-bi-1,3-thiazol-2-yl]piperidine-3-
carboxylate;

19 N-{2-[4-(2-hydroxyethyl)piperidin-1-yl]-4’-methyl-4,5’-bi-1,3-thiazol-2’-
yl}acetamide;

20 N-(4’-methyl-2-pyrrolidin-1-yl-4,5’-bi-1,3-thiazol-2’-yl)acetamide;

21  N-[2-(3-hydroxypyrrolidin-1-yl)-4’-methyl-4,5°-bi-1,3-thiazol-2’-y1]
acetamide;



acetam de; 8

N-{2-[ (2- hydroxyphenyl )am no]-4'-nethyl-4,5 -bi-I|,3-th
W0 aw6l06844 yl } acet am de; 87 PCT/EP2005/050102

N-{2-[(6-fluoropyridin-3-yl)am no]-4"-nethyl-4,5"-Dbi-|I

,3-tbiazol-2'-yl} acetam de;

N-{2-[ (4-cyanopb. enyl )am no] -4' -nmethyl -4,5| -bi-I,3-tm

azol -2' -yl }acet am de; 89

N-{2-[(6-cyanopyridin-3-yl)am no]-4"-nethyl-4,5"-bi-

3-thiazol-2'-yl} acetani dess90

N-{2-[ (3- nmet hoxyphenyl )am no] -4' -nethyl -4,5" -bi -1

53-thiazol -2'-yl} acetam de;

3-{[ 2l -(acetyl ami no)-4"-methyl-4,5" -bi-1,3-tbiazol -2-y

I ] arri no} benzarri de Exan'pl e Narre NO 9 2

-meth nltro ngf amno]l-4,5 -bi-1,3-thia
2 I\{,[Z} g/ )-4gmgt yl— ’-bi-1,3-thiazol-2’ -yl]acetamlde
I\I-{4 met hyl - 2-[ (3-ni trophenyl )am no]-4,5"-bi-I,3-thia

SR R T e e

I-2 ylaf am de; 9

| - 24 YEF%%% gﬁ‘? é‘g’nldn%l Ilgmmo¥ 4@%16&}%)4 5 ’bl—l 3 *ﬂlmzol ; ytl bdazo

N-[4 - ReRtamiele; 2. (qU|noIm6 yl ani no) - 4, 5' - bi - -1, 3tt||azo

| -2'- II\Lacet am de; N- PAcycl gpent yl ami no ' - et 1¥
S' 3bi - INABEREPWS %79191@ ol fieihyipmino) 451, L thiazol 3y

N- [ 2- ( @@ opyl ani no) - 4' - net hyl - 4, 5' - bi - 1, 3-t hi azol -
2'-yl]acetam de; 99

N- G4’ - A4 IRy BYQRipitioridiny tyiedtyhyminald, i dji-4.3-thiazol-2"-y1}

55' - bi -abetBritlh)i azol - 2' -yl }

33 N-{2-[(2-methoxyethyl)amino]-4’-methyl-4,5’-bi-1,3-thiazol-2’-yl}
acetamide;

34 N- [2-(cyclohexylamino)-4’-methyl-4,5’-bi-1,3-thiazol-2’-yl]acetamide;

35  N-{4-methyl-2-[(3-morpholin-4-ylpropyl)amino]-4,5°-bi-1,3-thiazol-2’-
yl}acetamide

36  N-{4’-methyl-2-[(tetrahydrofuran-2-ylmethyl)amino]-4,5°-bi-1,3-thiazol-2’-
yl}acetamide;

38 N-[2-(1-benzofuran-5-ylamino)-4’-methyl-4,5’-bi-1,3-thiazol-2’-yl]
acetamide;

40 [4’-methyl-2-(pyridin-3-ylamino)-4,5°-bi-1,3-thiazol-2’-yl}formamide;

47 N-{4-methyl-5-[2-(pyridin-3-ylamino)-1,3-thiazol-4-yl]-1,3-o0xazol-2-yl}
acetamide;
43 N-{2-[(2-fluoropyridin-3-yl)amino]-4'-methyl-4,5'-bi-1,3-thiazol-2"-yl}

acetamide;

4“4 N {2-](2-cyanoethyl)amino]-4"-methyl-4,5'-bi-1,3-thiazol-2'-yl }acetamide;



acetam de; 100
N-{2-[ (4- hydroxybutyl)am no]-4"-me%-4,5"-bi -

wa 2@sbs4arol -2' -yl } acetam de; 01 PCT/EP2005/050102
N-(4' -met hyl -2-{[ 3- (et hyl sul fonyl ) phenyl ] am no}-4,5" -
bi-1,3-thiazol-2"-yl) acetam de; 102
N-{4"-methyl-2-[(3-pyrrolidin-I|-ylpropyl)amno]-4,5
| -bi-1,3-tbhiazol-2 |I-yl} acetam de; 103
N-{2-[ (1, 1-di oxi do- 1- benzot hi en- 6-yl ) am no] - 4' - net hyl -
4,5"-bi-1, 3-tbiazol - 2' -yl }gcetam de; 104
N-(2-{[ (I -ethyl pyrrolidin-2-yl)nmethyl]am no}-4"-nethyl
-4,5 -bi-I,3-thiazol- 2'-yl)acetam de; Exanpl e Nanme N
105
N-{2-[(cyanonet hyl )am no]-4'-nethyl -4,5"-bi -1, 3-thiazo
| - 24251 }’N}{@- etzamtﬁﬁ amino]r-14'-methyl-4,5'-b_i-1 3-thiazo]- 2-y1}

(i RahH fdg ami no) met'hyl -4;5"-bi -1, 3-thi azol -
I ] acetam de; 107
[( - Ayl 1~ _t bi -1,
4%az Orﬁ {%1@ 2@& ggg&gﬁln Pg"n{éﬁiyl #5018 bty
2- {[a(cm S ’2 (hydr oxyrmet hyl )cycl ohexyl ] am no} 4' - met

(
'giz t{?aagaﬁ’%i@“' a?avbem%b e SRR R 8- 4 - m

yl - 4a gamidE | 3. thiazol - yI ) acet ani de:

N-
hy
N-

et

48 N- {2-[(2-chloropyridin-3 -yl)amino]-4"-methyl-4,5'-bi-1,3-thiazol-2'-yl}
acetamide;

33 N-[2'-(acetylamino)-4"-methyl-4,5'-bi-1,3-thiazol-2-yl]-beta-alanine;

ST 4-{[2'-(acetylamino)-4'-methyl-4,5"bi-1,3-thiazol-2-ylJamino} butanoic acid;

70  N-{2-[(2-chloropyridin-4-yl)amino]-4-methyl-4,5'-bi-1,3-thiazol-2"-yl}
acetamide;

77 N-(5-{[2"(acetylamino)-4"-methyl-4,5"-bi-1,3-thiazol-2-ylJamino} pyridin-2- e
yl) acetamide;

73 N-[2-(2,3-dihydro-1-benzofuran-5-ylamino)-4'-methyl-4,5'-bi-1,3-thiazol-2'-
yl] acetamide;

74  N-(4-methyl-2-{[2-(1-methylpyrrolidin-2-yl)ethylJamino}-4,5"-bi-1,3-
thiazol-2'-yl)acetamide;

75 N-{4"-methyl-2-[(2-pyrrolidin-1-ylethyl)amino]-4,5'-bi-1,3-thiazol-2"-y1}
acetamide;

76  N-(4-methyl-2-{[3-(2-oxopyrrolidin-1-yl)propyl]amino}-4,5'-bi-1,3-thiazol-
2-yl)acetamide;

77 N-(2-{[2-(acetylamino)ethyl]amino}-4'-methyl-4,5'-bi-1,3-thiazol-2'-y1)
acetamide;

78 N-(2-{[2-(dimethylamino)ethyl]amino}-4'-methyl-4,5'-bi-1,3-thiazol-2"-yl)
acetamide;



110

N- P- Csec- but yl ant”' - met hyMM' - bi -1 ~-thiazol M -yl | acet am
WO d@5/048414 PCT/EP2005/050102

N-{4' -nmet hyl -2-[ (pyridin-4-yl nethyl)am no]-4,5l-bi-1,3

-thiazol -2 | -yl} acetam de; 112

N-(4'-nmethyl -2-{[4-(norpholin-4-ylsiilfonyl)phenyl]am

no}-4,5l-bi-1,3- tbiazol-2!-yl)acetam de; 113

N-[2-({3-[(butyl anmo) sul f onyl ] pb. enyl }am no) - 4' - net hyl

-4,5 -bi-I,3-thiazol -2'-ylsyacetam de; 114

N-{2-[(cycl opropyl nenyl )am no] -4' -net hyl -4,5"-bi -1, 3-t

m'azol -2' -yl} acetam de; - N P*cyclobutylant”' -net hyl

S -bi-1”-thiazol M -yl Jacetanmi de; H

N-[2-(2,3-di hydro | Hi nden- 2-yl arri no) 4' -nmethyl-4,5"-b

[ -I 3-thi azol - K acet am de;
N (A7 - AB{g h@rqw yl H'stmthyérﬂﬂl)lﬁlr?’ethwaarﬂl}?@?tawds i
b|-| 3-tbh.iazol-2'"- yl)acetam de; Exanpl e Nane NO ¢

NG zhe% SrbafbdfylopdtybLianahaleshies e o)

N-(2 ydr oxyet hyl ) phenyl ] am no} 4 -met hyl -4,5" -

?4;?'{2[2 E%@?W‘B‘ﬁﬁ”ﬂ@ higfiid W‘?Wézb l\getf“h%/ol?v@%m 2-yl

] ami no}acea

84 N~3~-[2'-(acetylamino)-4'-methyl-4,5'-bi-1,3-thiazol-2-yl]-beta-alaninamide;

89  N-{2-[(6-cyanopyridin-3-yl)amino]-4'-methyl-4,5'-bi-1,3-thiazol-2'-yl}
acetamide;

94 N-{4'-methyl-2-(quinolin-3-ylamino)-4,5'-bi-1,3-thiazol-2'-yl]acetamide;
95 N-[4-methyl-2-(quinolin-5-ylamino)-4,5'-bi-1,3-thiazol-2"-ylJacetamide;
9% N [4'-meth§i—2-(quinolin—6-ylamino)-4,5‘-bi- 1,3-thiazol-2'-yl]acetamide;
97 N [2-(cyclopentylamino)-4"-methyl-4,5'-bi-1,3-thiazol-2"-yl]acetamide;

98 N-[2-(cyclopropylamino)-4'-methyl-4,5'-bi-1,3-thiazol-2'-yl]acetamide;

100 N-{2-[(4-hydroxybutyl)amino]-4'-methyl-4,5"-bi-1,3-thiazol-2"-yl}
acetamide;

102 N-{4-methyl-2-[(3-pyrrolidin-1-ylpropyl)amino]-4,5'-bi-1,3-thiazol-2"-yl}
acetamide;

103 N-{2-[(1,1-dioxido-1-benzothien-6-yl)amino]-4'-methyl-4,5'-bi-1,3-thiazol-
2'-yl}acetamide;

104  N-2-{[(1-ethylpyrrolidin-2-yl)methyl]amino}-4"-methyl-4,5"-bi-1,3-thiazol-
2'-yl)acetamide;



phenyl )acetate; 121
Met hyl N-(4-{[2' - (acetylam no)-4'-nethyl-4,5 -bi-1,3-tb
WO a06l06844/1 ] am no} benzoyl ) - bet a- al ani nat e; 12PCT/EP2005/050102
Met hyl N-(4-{[2' - (acetylam no)-4"'-nethyl-4,5 -bi-1,3-tb
i azol - 2-yl ] am no} benzoyl)glycinate; 123
Me%3- (3-{[2' <acelylam no)-4'-nmethyl-4,5 -bi-I,3-thiaz
ol - 2-yl]am no} phenyl) propanoate; 124
3-(4-{[2" -(acetylam no)-4-nmethyl -4,5"-bi-1, 3-thiazol -2
-yl ] am no} phenyl ) propanoi cigaci d; j25 Met hyl 4-{
[2' -(acetyl am no)4' - et hyl -4, 5" - bi -
1, 3-thiazol -2-yl]am no} butanoate; 126 Methyl (3-{
[2"-(acetylami no)-4"-nmethyl -4,5" -bi-1,3-thiazol-2-yl]a
m no} phenyl)acetate 127
N- ipa yl am”' - met ‘-bi-l"-thiazol M -yllurea; 128
N F 94 L(ane@;mthya)?mmsl 4rimgtivhéy'- bquétthlmol-g “yBapdigraides| - 2
-yI]urea 129
met hyl -2-pireridin-1-yl-4,5 -bi-1,3-thiazol-2"-y
‘?6ea N-[23Gsobutyl@minny-4imetiykd, 5'shi Rythiazb]-B-yljacetamide;
b , 3-thi azol - 2 yI)urea Exanpl e Name NO

'\Z 5 [ﬁ 1% %?ix&ﬁ L TR SRR e LY SR

, 3- thlaﬁ 4% _y| ] acet ani de;

108 N-(2-{[(cis)-2-(hydroxymethyl)cyclohexyl]amino}-4"-methyl-4,5'-bi-1,3-
thiazol-2'-yl)acetamide;

109  N-(2-{[(trans)-2-(hydroxymethyl)cyclohexylJamino}-4'-methyl-4,5'-bi-1,3-
thiazol-2'-yl)acetamide;

110 N-{2-(sec-butylamino)-4'-methyl-4,5'-bi-1,3-thiazol-2'-yl]acetamide;

114  N-{2-[(cyclopropylmethyl)amino]-4'-methyl-4,5"-bi-1,3-thiazol-2"-y1}
acetamide;

115 N-[2-(cyclobutylamino)-4'-methyl-4,5'-bi-1,3-thiazol-2'-yl]acetamide;

116  N-[2-(2,3-dihydro-1H-inden-2-ylamino)-4'-methyl-4,5'-bi-1,3-thiazol-2'-
yl]acetamide;

125  methyl 4-{[2'-(acetylamino)-4'-methyl-4,5"-bi- 1,3-thiazol-2-yl]amino}
butanoate;

128 N-[4'-methyl-2-(pyridin-3-ylamino)-4,5'-bi-1,3-thiazol-2'-ylJurea;

129 N-(4"-methyl-2-piperidin-1-yl-4,5'-bi-1,3-thiazol-2'-yl)urea;



133

(4-{[2' - (acelyl ammp)-4' -net hyl -4, 5" - bi - 13-t Mazol - 2-yl |
wapiososgmenyl )acetic acid; 134 PCT/EP2005/050102

N-(4-{[2"-(acetylam no)-4"-nethyl-4,5"-bi-I, 3-thbiazol -

2-yl]am no} beri zoyl ) - beta-al ani ne; 35

N-(4-{[ 2l -(acetyl am no)-4

| -methyl -4,5" -bi-1,3-thiazol -2-yl]am no}

benzoyl ) gl yci ne; 3

3-(3-{[2'-(acetyl am no) -4" 4gret hyl -4,5" -bi -1, 3-tliiazo

-2-yl]am no}plienyl) propanoic acid; (

N-{2-[ (4- et hoxyphenyl)am no]-4"'-methyl-4,5 -bi-1,3-th.

i azol -2' -yl }acet am de;

N-{4' -me% - 2-[ (4-nmet hy| phenyl )am no]-4,5" -bi-I, 3-thi az
8] angtherypq:dmt;ig@egm the invention provides compounds accordmg to Formula (1)

%ﬁéﬁi § %ﬁ?W%@%%gELhY|EYEIWLd:n 2-yl)am no] sul fonyl }
y - [

33-thiazo| 2' -yl }acet am de;

N- {34 - m@qn{ben%ylﬁrﬁﬁ‘lo){—éi (r&ﬂryem;m-lblsoym@dl 23yldcdatideo] sul f on
yl } phenyl ) am no] -bi-1,3- thiazol-2"-yl}acet am de;
N-[2-(al |yl am no) - 4" mathyl 45 -bi-1,3-thiazol-2"-yl]

pr apan *_bi- .
N- {2 [ ?ﬁ‘{ﬁ Fxtethy%Z &2 lggl)};g@nrufl%éldﬁ rl])l 1,3- thlazol 2’ r%,oﬁagelﬁalmfngenyl

} phenyl ) am no] - 4' rret hyl -4, 5" -
bi 1b, 34t{H’ s(z@tylaﬁhn@%}-mctbyleﬂr;ﬁ tel,3-thiazol-2-yl]amino }benzamide
N-{4' -methyl -2-[(4-{[(5-nmet hylisoxazol -3-yl)am no] sul f
onyl } phenyl )am no]-4,5" -bi -1, 3-
t bi %ZOIN- -R2- (-{ZHG@{bél&@@@ﬁﬂhﬁl—&-yl)carbonyl]phenyl}amlno) 4’-methyl-4,5’-

[ bt ﬁ{ﬂ{lézoﬁz dyl]awfafﬂl&yrl m di n-2-yl ) am no] sul fonyl } p
henyl ) am no] -methyl -4,5"-bil,

3 N- {2-[(4-cyanophenyl)amino]-4’-methyl-4,5°-bi-1,3-thiazol-2’-yl }acetamide

27 N-{2-[(2-chlorophenyl)amino]-4’-methyl-4,5’-bi-1,3-thiazol-2’-yl}
acetamide;

29 N-{2-[(3-chlorophenyl)amino]-4’-methyl-4,5-bi-1,3-thiazol-2°-yl}
acetamide

37 N-{2-[(2-hydroxy-2-phenylethyl)amino]-4’-methyl-4,5’-bi-1,3-thiazol-2’-yl}
acetamide;

39 N-{2-[(3-cyanophenyl)amino]-4’-methyl-4,5’-bi-1,3-thiazol-2*-yl }acetamide
41  Ethyl N-({[2-(allylamino)-4’-methyl-4,5"-bi-1,3-thiazol-2’-ylJamino}
carbonyl)-beta-alaninate;

49  N-(4-methyl-2-{[3-(1,3-0xazol-5-yl)phenyl]amino}-4,5"-bi-1,3-thiazol-2'"-
yl)acetamide;

50  N-(4-methyl-2-{[3-(1H-tetrazol-5-yl)phenyiJamino}-4,5'-bi-1,3-thiazol-2"-
‘yl)acetamide;

51  N-(4-methyl-2-{[4-(1H-tetrazol-5-yl)phenyl]amino} -4,5'-bi-1,3-thiazol-2'-
yl)acetamide



3-thiazol -2' -yl } propanam de;
N-(4-{[ 2" -(acetylarnnmo)4' -nmenyl -4,5"-bi-1, 3-thiazol - 2-
w@Q kjoanssaad phenyl ) acet am de; PCT/EP2005/050102
N-{2-[ (4-am nophenyl)am no]-4'-nethyl-4,5"-bi -
1, 3-thiazol -2' -yl }acet am de;
N-{2-[(2-ethyl phenyl)am Eq]-4"'-nethyl-4,5 "-bi-
1, 3-thiazol -2'-yl }acet am de;
N-{4' -met hyl - 2-[ (2- net hyl phenyl )am no] -4, 5" -bi-1|, 3-thi
azol -2' -yl }acet am de; 50
N-{2-[ (4-bronopb. enyl )am no] -4'-nethyl -4,5"-bi-I, 3-thi
azol -2' -yl }acet am de;
N-(2-{[4-(am nosul fonyl ) phenyl]am no}-4"-nmethyl-4,5"-b
i-I , 3-tbiazol -2' -yl )acet am de;

% ggf{éwtm%lg%gg{rehﬁg% - hmibor-ABU gy Bl - |
N—{2 [(g acetyl phenyl )amvp] -4' -nethyl -4,5" -bi-1l, 3-thia
zoI

{[I‘Z %ﬁﬂ%@% 3 éé;mﬁldlaqu-fa/ hengj(l]aﬂunol}fe ﬁxet}l}_flzfl,%-bi_- bi
0 03 a@amde Inapartlcular

enbodl e Jn n S s, accordin
Lo For Fﬁ%ﬂeﬂ(? arglgp ele%%?-tyhﬂn SR apﬁ&fﬁ ’
N-(4- lagoly -4,5 -bi-1,3-tbiazol-2"-yl)
acetam de; 7

N- [56' - rﬁe@h{ﬂ @:;fgbylmow ﬁn@hyyﬂérﬁlﬂé)th%%@ -yBpmiolgthyhi azol
-2' -yl &b

N-[4' - methyl yridin-2-ylamno)-4,5'-bi-I, 3-thiazol
- 2' 58y | Ne€et[3ts- b}gﬁ xyd ,3,4- oxadlazol 2- yl)propyl]ammo}-4‘-methy1 4.5"-bi-

N- (4" - nigd-iazel2-pipacgthoide;n- 4-yl - 4, 5' - bi -1, 3-thi azol -2' -y
| )acetam de; 17 N-[4'-nethyl - 2-(4- met hyI pi perazi n-

1- y4o) - B-§2'-(ldetylainiid)#hinetyh4;52bi- lw-ﬂhiaaﬂmyamnﬂﬁ}-l\ﬂhmjﬂyl
1- [ 2- ( aeetica no) - 4' - net hyl -4, 5" - bi -

, 3-thiazol - 2-yl ] pi peri di ne- 3- carboxylate

N {6% [ 4-{[2-(hoéTaanaoputibthidpesil 16- mxakomtjl]aﬂummﬁw}oxﬂ S'

bi-1, %eﬁﬂgh@&%oxﬁndlc yig;acet am de;

61  N-(2-{[3-(5-hydroxy-1,2,4-0xadiazol-3-yl)phenyl]amino}-4"-methyl-4,5'"-bi-
1,3-thiazol-2'-yl)acetamide;

62  N-[2-({3-[(Z)-(2,4-dioxo-1,3-thiazolidin-5-ylidene)methyl]phenyl } amino)-
4'-methyl-4,5"-bi-1,3-thiazol-2'"-yl]acetamide;

63  N-[4-methyl-2-({4-[(pyridin-2-ylamino)sulfonyl]phenyl} amino)-4,5'-bi-1,3-
thiazol-2'-yl]acetamide;

64  N-(2-{[2-(2-hydroxyethyl)phenyl]amino}-4'-methyl-4,5'-bi-1,3-thiazol-2'"-
yl)acetamide;

65  N-(2-{[3-(hydroxymethyl)phenylJamino}-4'-methyl-4,5'-bi-1,3-thiazol-2'-
yl)acetamide;

66  N~(2-{[4-(2-hydroxyethyl)phenyl]amino}-4'-methyl-4,5'-bi-1,3-thiazol-2"-
yl)acetamide

67  N-[2-({3-[(2-hydroxyethyl)sulfonyl]phenyl} amino)-4'-methyl-4,5'-bi-1,3-
thiazol-2'-yl]acetamide;



20

N-(4'-methyl-2-pyrrolidin-I-yl-4,5 -bi-Il,3-thiazol-2"-
W@ Qosmesdadri de; 21 PCT/EP2005/050102

N-[ 2- (3- hydroxypyrrolidin-I-yl)-4"-nethyl-4,5 -bi-I, 3-

m azol -2' -yl ] acetam de; 2

N-[2-(tert-butylam no)-4'"-nmethyl-4,5"-bi-I,3-thiazol-2

"-yl]acetam de; 3

N-{2-[ (6-net hoxypyridin-3-yl)amno]-4"-nmethyl-4,5"-bi -

|, 3-thiazol-2"-yl} acetam de; 4

N-{2-[(6-chl oropyridin-3-yl)am no]-4"-nethyl-4,5"-bi-|

,3-tbiazol-2'-yl} acetam de; N-{4-nmethyl-2-[(2-nof

hol i n-4-yl ethyl)am no]-4,5" -bi-1,3-thiazol-2"-yl}

acetam de; 2

N-{ed' - megh- {(Zmﬁe(@iaﬁhr[@@shlfﬁﬁmbheﬁ&l%nﬂﬂé))4aﬂibtﬁﬂ14 Fppi 3-bi - |

, 3-t bi agigdol-2 yiMdelanAdeet am de;
I\I-{2 [(2 nmenoxyet hyl j ani no] - 4 -nethyl-4,5 -bi-1,3-thia

zol §4-nRE&S1 ﬁﬁh-‘{i@neth lammo)sulfon 1lphepyl}amino)-4,5'-bi-1,3-
7& yla piphepy mino)-

N-

1, Ea, tgﬁ%{\l%ﬁ]y ?dﬂl(%tet am de 5

AL az? gd ﬁ@f%@ﬁﬁ%hﬁ@é}nﬁé}w AR RT0PL 1 B2 Bl

N-{4 - 5my€f 2-[ (tetrahydrofaran-2-ylnetliyl)amo]-4,

o [Sg (I]\}Q‘eﬂ%gff}ﬁ ?Fzél‘ 'Ylmpﬁ{ﬂﬁmlﬁg?"ﬂﬂeﬂw 4,3-bis1 3fiaz0l-3: ¢
i azol - Da?‘?*_’[n“g“eet am de; 0

[4" - ms éllylth a|n|n0)4 -bi -1, 3-thiazol -2’
- yI8pf or l}ﬁn@ yI-2-[(2-methylprop-2-en- -yl)annno] 4 5'-bi-1. ,3-thiazol-2'-yl}

acetamide;

86  N-{2-[(2-hydroxyphenyl)amino]-4'methyl-4,5"-bi-1,3-thiazol-2'-yl}
acetamide;

8 N {2-[(4-cyanophenyl)amino]-4"-methyl-4,5'-bi-1,3-thiazol-2'-yl} acetamide;

oF N-{2-[(3-methoxyphenyl)am1'no]-4'-methy1-4,5‘-bi—1,3-ﬂ1iazol-2‘-yl}*xf~
acetamide;

a1 3. {[2'-(acetylamino)-4'-methyl-4,5'-bi-1,3-thiazol-2 -yl]amino } benzamide;

92 N-{4-methyl-2-[(2-nitrophenyl)amino]-4,5"bi-1,3-thiazol-2-yl} acetamide;

99  N-{4-methyl-2-[(pyridin-3-ylmethyl)amino]-4,5"-bi-1,3-thiazol-2"-y1}
acetamide;

101 N-(4-methyl-2-{[3-(methylsulfonyl)phenyl]amino}-4,5'-bi-1,3-thiazol-2"-yl)
acetamide;

111 N-{4-methyl-2-[(pyridin-4-ylmethyl)amino]-4,5"bi-1,3-thiazol-2"-y1}
acetamide;

112 N-(4-methyl-2- {{4-(morpholin-4-ylsulfonyl)phenyljamino}-4,5'-bi-1,3-
thiazol-2'-yl)acetamide;



2 N-{4-met hyl -5-[2-(pyridin-3-ylam uo) -
1, 3-thiazol -4-yl]-1, 3-oxazol -2-yl} acetam de; 3

WOR{2/0pg424 f | uor opyri di n- 3-yl ) am no] - 4' - met hyl - BCHEP1905/050102

,3-thiazol-2'-yl} acetam de;
N-{2-[(2-cyaaoethyl)am no]-4'-methyl-4,5 -bi-1,3-tliia
zol -2 |-yl }acet am de; 45
N-{2-[(3, 3-di et hoxypropyl )am no]-4"'-metiiyl-4,5-bi-I,
3-tliiazol-2 I -yl} acetam de; 46
N-{2-[(2, 2-di et hoxyet hyl )an'??no] 4
| -methyl -4,5"-bi-1,3-thiazol-2'-yl} acetam de; 47
N- {4 -rre%-2-[(2-oxo-2-pheny| ethyl)am no]-4,5" -bi-1I, 3-
thi azol 2'-yl} acetam de; 4g

g\i chloropyridin-3-yl)amno]-4'-nmethyl-4,5"-bi-|

3113h| Br {3 bytypmime)sul fomiyphenys} abrino)-4'-methyl-4, 5 bi- 1,3-thiazol

N-[ 2" (&ﬂ&@gﬁtaandeno) 4' -methyl -4,5 -bi-1l,3-thiazol - 2-yl
] - bet a- al ani ne; '
4-{172" N- %%&Ylﬂﬁ[ﬁ@etwlsulf&iyﬁl)yhenﬂ]ainnd}L¢5'—b1—1 3-thiazol-2'-
1, 3- t biyhaeetamaiey| | am no} but anoi ¢ aci d
N-{2-[(2-chl oropyridin-4-yl)amno] - 4 rrethyl 4,5 -bi -1

, 3t1ighi N@I-m&hyl%?[?. -BGEL, @mtﬁa%ol-ﬂﬁ)ethy Aammo} -4,5"-bi-1,3-thiazol-

N(S{DQI tasfby| am no)
bi -1, 3th|azol 2y|]amno}pyr|d|n 2- yl) acetam de;

N-(2-{[3-(1~ 3
312‘9 (23 s ( { ( DYy Pplenyamigol A melby 4 ik ol 5 b
i - RI azo 2 - yl] acetam de; 74

1(2§ N }’4 %‘{chtylgﬁnng}j wetfyﬂi% lq tﬂlazolx 1&?1%112%/ 'Tamn

pﬁe yl)acety

121  Methyl N-(4-{[2"-(acetylamino)-4"-methyi-4,5"-bi-1 ,3-thiazol-2-yl]amino}
benzoyl)-beta-alaninate;

122 Methyl N-(4-{[2'-(acetylamino)-4'-methyl-4,5'-bi- 1 ,3-thiazo]-2-yl]amino}
benzoyl)glycinate;

123 Methyl 3-(3-{[2'-(acetylamino)- -4'-methyl-4,5"-bi:] ,3-thiazol-2-yl]amino}
phenyl)propanoate;

124 3-(4-{[2'-(acetylamino)-4"-methyl-4,5'-bi-1,3-thiazo}-2 2-ylJamino}phenyl)
propanoic acid;

126  Methyl (3-{[2"-(acetylamino)-4'-methyl-4,5'"-bi-1 ,3-thiazol-2-ylJamino}
phenyl)acetate;

127 N—[2-(allylamino)-4'—methy1—4,5‘-bi-1,3-thiazol-2'-yl]urea;
130 N-(2-anilino-4"-methyl-4,5"bi-1,3-thiazol-2-yl)urea;

131 N {2-[(4-hydroxyphenyl)amino] -4-methyl-4,5'-bi-1,3-thiazol-2'-y1}urea;

133 (4 é[Z' (acetylamino)-4'-methyl-4,5"bi-1,3-thiazol- -2-ylJamino}phenyl)acetic
aci
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15

20

t bi azol -2' -yl )acetam de; 75
N-{4'-methyl-2-[(2-pyrrolidin-Il-ylethyl)am no]-4,5

WO 2095/068434 t hi azol -2' -yl } acetami de; 7 N (4' - nmepdiyEPD0£/050102

[ 3-(2-oxopyrrolidin-1-yl)propyl]amno}-4,5 -bi-1,3-thi
azol - 2'-yl)acetam de; 77
N-(2-{[2-(acetyl am no)e% ] am no}-4'-nethyl 4,5 -bi-I, 3-
thiazol -2'-yl) acetam de; 7

N-(2-{[ 2- (di met hyl am no) et hyl ] am no}- 4

l-nmethyl-4,5 -bi-I,3-thiazoB-2'-yl) acetamde;7 9
N-{2-[(2-hydroxyet hyl )am no]-4'-nethyl-4,5"-bi-I, 3-thi
azol -2' -yl }acet am de;

N-(2-{[ 3- (di met hyl am no) propyl ] am no}-4

l-nmethyl-4,5 -bi-I,3-thiazol-2"-yl) acetam de; 82

N- {24 [ (8¢ {[Ar(aoeyyantnmy-4 ) dethyid 5. i 1;3mtabyld 2- ¥ lamimoPenzoyl)-
1, 3-t bitezalamite- yl } acet am de; _
N~3~-[2'-(acetylam no)-4'-nethyl-4,5 -bi-I,3-tbiazol -2

- Y 15 beN-pr- b qasennt)-468ethyl-4,5'-bi-1,3-thiazol-2-y1
N-? [(bféf:g a(ﬁ)q)ﬁérl di r)1 3- i/l% ani nloj- a-zo y]am}n4}5' bi -1,
3-tbi azoI yI } acetam de; -

N %36 inggh'lfﬂ&h% X l5 %[Inl @qmaz%l- yI ?Ihml)}pﬁengr i azo

N-[4' ui nolin-5-ylammo)-4,5 -bi-1,3-tb.iaz

ol -2' -yl ] acet am de 96 _
'lRlae[ omhlputmdboﬁ/the ﬁres(equjnvﬂnﬁom-zﬁe wkfahasnnddicdmérits. Mheyl m@r tehisaizfor

[Pﬁe_P%f %Cgtfog meg campent, ggr the pﬁ)@b}ﬂ%ls auddor _tpatment of autoimmune

disodddd)i BE/BF -iRflanythak@¢ e@@%egecardlovascular dls%ases n§ur0%egener five
N-[ 2- (cycl opropyl am no)-4'-nmet hyl - 4, razo
diseasek,] deral mfectlons kidney dlseases platelet aggregation, cancer,

transplantation, graft rejection or lung injuries.

In one embodiment, the compounds of Formula (I) are useful for the treatment and/or
prophylaxis of autoimmune diseases or inflammatory diseases such as multiple sclerosis,
psoriasis, rheumatoid arthritis, systemic lipus erythematosis, inflammatory bowel disease,
lung inflammation, thrombosis or brain infection/inflammation such as meningitis or

encephalitis.

In another embodiment, the compounds of Formula (1) are useful for the treatment and/or
prophylaxis of neurodegenerative diseases including multiple sclerosis, Alzheimer’s

disease, Huntington’s disease, CNS trauma, stroke or ischemic conditions.

In still a further embodiment according to the invention, the compounds of Formula () are
useful for the treatment and/or prophylaxis of cardiovascular diseases such as athero-
sclerosis, heart hypertrophy, cardiac myocyte dysfunction, elevated blood pressure or

vasoconstriction.

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
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00
N-{2-[ (4- hydroxybutyl)am no]-4'-nmetb.yl-4,5 -bi-I|,3-th

W0 aw6l06844 yl } acet am de; 02 PCT/EP2005/050102

N-{4" -methyl-2-[(3-pyirolidin-I-yl propyl)amno]-4,5-b
i-1,3-thiazol-2"-yl} acetam de; 03

N-{2-[(1, 1-di oxi do- 1- benzot hi en-6-yl)am no] -4' - net b. yl
-4,5' -bi-1,3-thiazol- 2'-yl}acetam de; 04
N-(2-{[(1l-ethyl pyrrolidin-2-yl)nmethyl]amno}-4"-nmetbh.y
| -4,5" -bi-1,3-tbiazol - 2'-y#)acetam de; 5

N-{2-[ (cyanonet hyl )am no]-4'-nme% -4,5

| -bi-1,3-thiazol-2"-yl}acetam de; 106

N-[ 2- (i sobutyl am no)-4t-nethyl-4,5 -bi-I,3-thiazol-2"-

| i.de. 107, . . .
KBRS P GiEP R oA MsTeeHcnlieigin. 4 sele; rpusee
attdphPERk rtr% hyy | 1bukd6y?d aBdrél@nend On Nafcér {tissue, anglogen651s 1m1a312n

(ci s) & %ydrox et hyl ) cycl ohexyl ] am no}-4"-netb.y
m@tastlﬁisrm p@ilCUtlﬂdi imgkeodm Kagpoyia sastoms) atete andehroiq @cl{erlal and viral

E nfeo ons ﬁ)epsis %hﬁéglﬁr&)%gférgﬂ % %&oﬁ?@.&ﬁ%ﬁ% élléar?Tgog}omerulo nepm{tls
H‘OFI‘%SS(V@ Q&2 DEBrdYis2 BAdRMbE A and Epkthetiht- iffjules-iR kel lund- drfh 8&@tat Ring

-yl']acet am de; 114
NIWaZS{D@éIy@N@pr opyl met hyl ) ami no] - 4" - met hyl -4, 5" -bi -1, 3-
t bi azol -2' -yl } acet am de;

- C t vl ani - A - et [ t-hj zoI
ﬁ‘llfxeg/ l%jx'(%gl\é t({aeﬁnp%g% %{&nﬂﬂﬁed in” tifs 19‘)’611‘[1(%1 %ay % };rep?é’lred it readﬁy
Brafl@ble Qarsngdh&tmﬁtsmsinghherfdmm& gehaili nthoddtandrieédaduees: B wall be
bi-1,3-thi az%l -2' - ] acet am de;
appre01ated that where typlcal or preferred ~experimental conditions (i.e. 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.

Synthesis of compounds of the invention:

The povel bis-thiazole or oxazole-thiazole derivatives according to Formula (I) can be
prepared from readily available starting materials by several synthetic approaches, using
both solution-phase and solid-phase chemistry protocols (Pirrung et al., J. Comb. Chem.
2001, 3, 90-96). Examples of synthetic pathways for the will be described.

The following abbreviations refer respectively to the definitions below:

min (minute), hr (hour), g (gram), ), MHz (Megahertz), ml (milliliter), mmel (millimole),
mM (millimolar), rt (room temperature), ATP (Adenoside Triphosphate), BSA (Bovine
Serum Albumin), CDI (N,N'-carbonyldiimidazole), DCM (dichloromethane), DCC
(dicyclohexylcarbodiimide), DIEA (di-isopropyl ethylamine), DMSO (Dimethyl
Sulfoxide), EDC (1-(3-dimethylaminopropyl)-3-ethyl-carbodiimide  hydro-~chloride),
HPLC (High Performance Liquid Chromatography), Ins1P (D-myo-inositol-1-phosphate),
mCPBA  (m-chloroperoxybenzoic acid), MS (mass spectrometry), NMR (Nuclear



125

nmet hyl 4-{[2' - (acetyl am no)-4'-nethyl-4,5" -bi-I|,3-tbhiaz
W bReo3/0yd4am no} but anoate; 128 PCT/EP2005/050102

N-[4' -nmet hyl -2-(pyridin-3-ylam no)-4,5 -bi-1,3-mazol -

2'-yl]urea; 129 N-(4'-nethyl-2-piperidin-

1-yl-4,5 -bi-1,3-tbhiazol-2"-yl)urea; | n anot her

enbodi ment, the invention provides conmpounds accordi ng

to Formula (1) selected fromthe foll ow ng group:

N-[ 2- (benzyl am no)-4' -met hy$ -4, 5" - bi -

1,3-thiazol -2'-yi]acetam de; 4

N-{4'-net hyl -2-[ (2- phenyl et hyl )am no]-4,5"-bi-I, 3-thia

zol -2' -yl }acet ani de Yl

WipdnafBsBmscht i (Epasokery Brrid 34l BB GaoppiouienBsl vk

h&kﬁ&&kﬂ@@yﬁwsnlfﬂmr@ mbhaﬁdylﬁsstntib/é -ifdnéphosphate), PI(3,4)P,

I-1,3-mazol-2"-yl]dceta
(Ragsghafiflinositah ohﬁéwyﬂlo)spha’(eho]l’w,%ﬁﬁi hhesphasidylipiosito] 33 6ia-

| -2' - 1 27 . e
Swsdiel SR Eh MGy ol haposbaiy PIAOR 5 Phgsphioglinggiiok
5 Zﬂblé)gosz)ﬂe{té) ?ﬁﬂﬁﬁphdﬂﬁﬁatl%amosuol) SPA (Scmtlllatlon Proxnmty Assay)
| or ophenyl ) am noj 4 - hyl -4, 5" - bi - -

rﬁ]ﬁ@l(tr@thyl;tn}nehél&ll’aﬁqmbydmfuran) TLC (Thm Layer Chromatography) UV

(&h%iz Oﬁ}(tz hydr oxy- 2- phenyl et hyl ) am no] -4' -me% -4, 5' - bi -
Vi4iazol -2' -yl } acetanide; 3 9
N-{2-[(3-cyanophenyl)anino]-4"-nmethyl-4,5 -bi-1,3-thia
zol -2' -yl }acetam de 4

(] wm(hetpczam)mafpkyasahﬁn@ol) deW)n@pws ingrespting, ppproxgnately gguamolar

a car a
0 g R geRGlop P facki TP Ao Pt tissemapats ¢
difhiochrbainit RtiA 20y, %ﬂcenyl or alkynyl ester (P2), mixed in a solvent, preferably
polar such as alcoholic solvent, to afford a compound of Formula (I). The temperature of

the reaction depends on the nature of (P1) and (P2), ranging between ~20°C and reflux.

Scheme 1
15
H
N 3
N R
H Rt 4
R N\(/N R’ 3 ~ A J
R Ag —= © N
0 o + HN R , /»\1
2 R >g” R
R Br
P1 P2 @

Another synthetic approach, described on Scheme 2 below, consists in reacting in the same
way a free amine derivative (P1a), with a thiourea or a dithiocarbamate (P2), affording the

20  corresponding bis-thiazole or oxazole-thiazole of Formula (la).
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yl )acet am de; 50
N-(4"-methyl-2-{[3- (I Htetrazol -5-yl)phenyl]am no}-4,5

WO 2054068434 t hi azol -2' - yl)acetam de; 5 PCT/EP2005/050102

N-(4'-methyl-2-{[4-(| Htetrazol -5-yl)phenyl]am no}-4,5
"-bi-Il,3-thiazol-2"-

yl )acetam deN-{4' - Met hyl -2-[2- (I Htetrazol -5-yl)-ethy
amno]-[4,5 ]bithiazolyl-2 T-yl}- acetam de
N-(2-{[3-(5-hydroxy-1, 3, 4- oxadi azol - 2-yl ) phenyl ] am no}
-4' -methyl -4,5"-bi- 1, 3-thisazol -2' -yl ) acet am de;
N-(2-{[3-(5-am no-1|, 3, 4-thi adi azol - 2-yl ) phenyl ] am no} -
4 | -methyl-4,5-bi- 1,3-thiazol-2"-yl)acetam de;
5-(2-{[ 2" -(acetyl am no)-4'-nethyl-4,51-bi-I, 3-thiazol -
2-yl]lam no}ethyl)- 1,3, 4-oxadi azol - 2-o0l at e;
N—(2-{[3-(5-hydroxy-|,B,EQB&E&iazol-2-y|)propy|]an1no}
-4' -methyl -4,5"-bi- 1,3-tbiazol-2"'-yl)acetam de;
3-{[2'-(acetylami no)-4"-methyl-4,5" -bi-1,3-tbiazol -2-y

| ] am no} - N-b. ydroxy benzani de; BN o3
n;g Racet yl ami no) - 4' H R4, 5' -bi-|, 3’»‘%«15\!560 -%-y

anio} - N-hydioxy benzene xe&r boxi nfiRICO" aci d X

\- (5-thyrgxy—r ) N

1, 2 gd-oxadi azol - 3-yl ) phenylgkalyj ha-4 pigbjpy! - 4, 8RR

1, 3-t hi Bizol - 2' -yl ) acet ami de; ° o

N[2-({3-[(2)-(2, 4-dioxo-1,3-thi azoli di n-5-yl i dene) net

hyl ] ppenyl } am pg) - Ia @

Derivative (Ia) can be further substituted by a group ~C(O)R” to lead to a compound of
Formula (I) using conditions known by the person skilled in the art.

When the group —C(O)R* is an acyl group, the corresponding acyl chloride is added to
intermediate (Ia) in the presence of a base, e.g. pyridine, DIEA, TEA, etc. The
corresponding carboxylic acid can be also added in the presence of an activating agent such
as DCC, EDC, etc. ’

A formyl group, i.e. —C(O)R*= -C(O)H, can Be introduced by heating intermediate (Ia) in
formic acid or in any alkyl formate, with or without a cosolvent. A substituted urea is
formed by addition of an isocyanate, R'R°NC(O), to intermediate (Ia) in the presence of a
base, e.g. DIEA, TEA, etc. The sequential addition of CDI and ammonia to intermediate
(Ia) affords a compound of Formula (I) with —C(O)R* = —C(O)NH,.

Other —C(O)R* functionalities can be added to intermediate (Ia), to give a compound of
Formula (I) as defined above in the description, using reaction conditions known to the

person skilled in the art.

In the case of compounds of the invention of Formula (I) wherein R' = NRR®, i.e. of
Formula (Ib), the same processes as described above may be used and wherein derivatives

of formula (P2) are thiourea of formula (P2a) (Scheme 3 below).
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4' -methyl -4,5" -bi-1,3-thiazol -2'-yl]acetam de;
N-[4] -metb.yl-2-({4-[(pyridin-2-ylam no)sul fonyl ] pheny

WO d@iossay4 4, 5' - bi -1, 3- thiazol -2' -yl ]acet am dePCT/EP2005/050102

N-(2-{[ 2- (2- hydr oxyet hyl ) phenyl ] am no}-4'-nethyl -4,5" -

bi-1,3-thiazol-2"- yl)acetam de;

N-(2-{[ 3- (hydroxynet hyl ) phenyl ] am no}-4'-nethyl -4,5"-b

i-1,3-tbhiazol-2"- yl)acetam de;

N-(2-{[ 4-(2- hydroxyet hyl ) phenyl ] ani i no}- 4l - met hyl - 4, 5I

-bi-1,3-thiazol -2'- yl)acetdm de

N-[2-({3-[(2-hydroxyet hyl ) sul fonyl ] phenyl } am no) -4' - ne

thyl-4,5"-bi-1,3- thiazol-2'-yl]acetam de;

N-[2-({4-[ (di net hyl am no) sul f onyl ] phenyl } am no) - 4' - net

hyl -4,5"-bi-1,3- thiazol-2 -yl ]acetamde; 7

N-[4'-methyl-2-({4-[(rretM—no)sulfonyl]phenyl}am' no

)-4,5" -bi-1,3- thiazol-2'-yl]acetam de; O

N-(2-{[g- (4- hydroxyphenyl)ethyl]am ngp}-40-nethyl -4,5" -

bi -R“:\%t hi azol -2' -yl) acetamide; 3

N (2-§N3 M b4 mi dazol$ | -yl) propyl ] am nb&l\éN thyl-4,5
E4 L

"-bi-l, i azol - 2' - | Jrsacet am de; 85

N-{ 4l - 2-1 (2= niéhyNprop- 2-en~ | -yl ) ani No]\-4y 5' - bi - |

,3-thiazol -2"-yl} acet &#i de; 86 [N O

N-{ 2- [ ( Rehydy. oxyphenyl ) ani no] - 4 R2™ " N

| -met hyl - 4,51 -bi-1,3-thiazol-2"-yl} R6
P1 P2a (Ib)

For the preparation of compounds of Formula (Ib), approximately equimolar amounts of
the o-bromoketone reactant (P1) and N-substituted thiourea (P2a) are stirred as a solution
or a suspension in a solvent, preferably polar such as alcoholic solvent. When reagents (P1)
or (P2a) are used as salt, an excess of base, preferably triethylamine or pyridine (about 3
equivalents), is added to the reaction mixture. The temperature chosen for this reaction
depends on the nature of (P1) and (P2a), varying between —20°C and reflux.

The desired bis-thiazole or oxazole-thiazole of Formula (Ib) is then isolated as HBr salt by
filtration, in case it precipitates out of the reaction mixture upon cooling, or by evaporation
of the solvents to obtain the crude product. This crude product can be then purified, if
desired, e.g. by crystallization or by standard chromatographic methods. When R’ and R®

form a ring, the same processes as described above may be used.

Alternatively the HBr liberated during the reaction can be first neutralized by addition of an
excess of base, preferably triethylamine or pyridine (about 3 equivalents). The desired bis-
thiazole or oxazole-thiazole of Formula (Ib) is then isolated by filiration, in case it
precipitates out of the reaction mixture upon cooling, and washed with water to remove the
HBr salt of the base added. It can also be precipitated by addition of water and isolated by
filtration or be extracted with an organic solvents, such as EtOAc or DCM. The resulting
crude product can be then purified, if desired, e.g. by crystallization or by standard
chromatographic methods.
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acetam de; 8 _ _
N-{2-[ (4-cyanoplienyl)am no]-4'-methyl-4,5"-bi-I,3-thi

W@2@wbAo@4h4 yl } acetam de; 9 N-{2 PCT/EP2005/050102

(3- met hoxyphenyl )am no]-4' -nethyl -4,5" -bi - |
,3-tbiazol-2"-yl ' ' acetam de; _
3-{[2] - (acetyl a3np) 4' -net hyM 5' - bi - 13-t bJazol - 2-yl ] am
no} benzam de; 9 2 _ _
N-{4' met hyl - 2-[ ( 2- nltrophenyl)amno] 4,5 -bi-1,3-thia
zol -2' -yl }acetam de; 99 _
N-{4' menyl - 2-[ (pyri di n- 3-y| nmet hyl )am no] -4,5"' -bi -1, 3-
tbiazol-2 I -yl} acetam de; 101

N-(4' -met hyl -2-{[ 3- (et hyl sul fonyl ) phenyl ] am no}-4,5" -

b reteh RO xRS TRy s ommpieapelon: sp b sl

compounds of

applitd@amoWwhed us&llg }co @sn@szg as |st\ﬁt1ng material. In this case
N-(4' -metliy phol i n-4-yl sul fonyl ) phei i'yl | am
Ferpruile, () oy hel‘fhf’B llilP Wélll allzaddshpl}%éfém fmfrihﬁentroducﬁon of the group

q n
- 4(,b§R_, és?deF g@fﬁ%%}eaz 51? (ag:sgx%t{oﬁ é?g}ﬁ]ﬁ% W (t)c} the person spﬁ/led
M-thedart met hyl - 2- {[2 (mat hyI suI fonyl ) phenyl ]am no}-4,5" -
r‘i@é? hi azol - ) acet am de
wh(-‘la hiy 0 Qcy g@ur( |thﬂrq0rr28pqndmgu agylshloride is padeidjty jrfeamediate
4 il | |
f{f)( wﬁereﬂ? 'R( | I‘% > o@?}%t res%[}cg #é %3?&?,61%”'@1?&% DIEA, TErA ftoThe
mrpebpoﬁdlng'nadmmj'hc 2cid catl Jlsvbe ddet] thethe presence of an actlvatmg agent such
as DCC, EDC, etc.
A formyl group, i.e. -C(O)R*= ~C(O)H, can be introduced by heating (Ia), wherein R! =
NR’R®, in formic acid or in any alkyl formate with or without a cosolvent. A substituted
urea is formed by addition of an isocyanate, R*R*NC(0), to intermediate (Ia), wherein R' =
NR’R’, in the presence of a base, e.g. DIEA, TEA, etc. The sequential addition of CDI and
ammonia to intermediate (Ia), wherein R' = NR°R®, affords compound of the invention
according to Formula (Ib) with ~C(O)R*= ~C(O)NHS.
Other ~C(O)R* functionalities can be added to intermediate (), wherein R' = NR*R®, to
give a compound of the invention according to Formula (Ib) as defined above in the

description, using reaction conditions known to the person skilled in the art.

Thioureas (P2a) used in synthetic Sheme 3 above are either commercially available from

various sources or synthesized using conditions known to the person skilled in the art.

For example, thioureas (P2a) can be obtained by coupling a salt of an amine NHR’R®,
preferably HCI salt, with potassium thiocyanate used in equimolarity in THF under reflux
(Herr et al., J. Synthesis, 2000, 1569-1574) as shown on Scheme 4 below, Pathway A.
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propanoi ¢ acid The conpounds of the present invention
are useful as nedicanents. They may be used for the

w@e@passd on of a nmedi cament for the prophyl axPGT/APZNH050102

treatment of autoi mune di sorders and/or inflammatory
di seases, cardiovascul ar di seases, neurodegenerative
di seases, bacterial or viral infections, kidney

di seases, platelet aggregation, cancer,
transplantation, graft rejection or lung injuries. In
one enbodi nent, the conmpourfds of Fornmula (1) are
useful for the treatnent and/or prophylaxis of
aut oi nmune di seases or inflamuatory di seases such as
multiple sclerosis, psoriasis, rheumatoid arthritis,
PMﬁ%&WﬁC | upus erythematosis, inflamuatory bowel

di sedse, lung inflanmation, thronbosis or brain

i nfection/inflammation such as neningitis or

encephalll CHE1,/NaHEOOG €1, sebodi ment, the conpounds of
Formul a x( Ny, giMeggef ul for the treatnment and/ or
progﬁyIaX|s3o neur odegener ati ve ﬁiseases i ncl udi ng
RUIN' i pl e_sclerosis, Al zhejnmeH, \sease, Huntington's
di dkHele, CNS traumm, stroke or ilschBmic conditions. In
still a further enbodi ment accofding to the invention,
t he conpounds of Formula (1) are useful for the
treatment and/or prophyl axi s of Péardi ovascul ar
p&ﬁﬁﬁﬁgs such as athero sclerosis, heart hypertrophy,
cardifac nyocyte dysfunction, elevated bl ood pressure
or vasoconstriction. In still another enbodi nent

accor di agTHB DIE4, Cpsent i on, the conpounds of Formula
(1) areyushfiylpbfy the treatnment and/or prophylaxis of
chroii ¢ obstructive pul monary di sRase, anaphyl actic
hack fibrosis, psoriasis, aHpEﬁgLQ di seases, asthm,
st flok@ or ischem cconditions, ibkchef a-reperfusion,

pl atel ets aggregation/activatioh, skeletal nuscle

P2a

5  The amine NHR’R® can be first activated with ethoxycarbonyl isothiocyanate affording an
ethoxycarbonyl thiourea intermediate, as presented above on Scheme 4, Pathway B
(Hartmann et al, Prakt. Chem. 1973, 315, 144-148). Upon deprotection under acidic
conditions, e.g. concentrated HCI, the desired thiourea (P2a) is released. The amine
NHR’R® can be also activated with benzoyl isothiocyanate, obtained by addition of benzoyl

10 chloride to ammonium thiocyanate, giving a benzoyl thiourea intermediate, as shown above
on Scheme 4, Pathway C (Rasmussen et al., Synthesis, 1988, 45 6-459). Upon deprotection
under basic conditions, e.g. NaOH, the desired thiourea (P2a) is released. Alternatively, the
amine NHR’R® can be reacted with thiophogene, followed by the addition of ammonia, as
presented above on Scheme 4, Pathway D (Wilson et al., J. Bioorg. Med. Chem. Lett. 2001,

15 11, 915-918; Feldman et al,, Tetrahedron Lett. 1991, 32, 875). If the above set of synthetic
methods are not applicable to obtain N-substituted thiourea (P2a), suitable methods of
preparation known by a person skilled in the art should be used.
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atrophy/ hypertrophy, |eukocyte recruitnment in cancer
ti ssue, angi ogenesis, invasion netastisis, in

w@asosioesshar nel anoma, Karposi's sarcomm, acut ePEIEP2005/050102

chronic bacterial and viral infections, sepsis,
transplantation, graft rejection, glonmerulo sclerosis,
gl omerul o nephritis, progressive renal fibrosis,
endothelial and epithelial injuries in the lung or in
general lung airways inflammtion. The thiazole
derivatives exenplified in ghis invention may be
prepared fromreadily available starting materials
using the foll ow ng general methods and procedures. It
will be appreciated that where typical or preferred
experinmental, conditions gi.e. reaction tenperatures,
pgrammeHHRSR opsed am gathetic Shegie\oatioxe ate either gommgroipdly available
B S R o R R SRR o R ol pleE e
wortditiohdimopa totthecpebsan skikaldt thatus or sol vents used, but
such conditions can be determ ned by the person

TE AT R AR T
IRheoR? YthoP teporkda iﬁﬁﬁllﬁerﬁﬁre,%@aﬁgﬁdsgdqﬁiﬁ%@ ?{ tﬁjeesryhfﬁ&jias: <%f ?{)ﬁ-

according to Fornmula (1) can be prepare romrea
ehiaple abdxezokt-thiazaleof Hvatds (Dpdrdirdd purded.af desireslyng. g ciystallization

appr oach usi ng, bot ol uti on-phase and sol i d-phase
BB FRER At ethe Aebof ung or -3 - Conb. Chom
2001, 3, 90-96). Exanples of synthetic pathways for

Biahiwddld ofExatks eidzbie terivatiGesf 6l 1he WhvesiAPREGNh@t POSnula (I)
refer respectively to the definitions below mn

tkereinRe)s SOaR . ¢ sampounds qtdiommya (19), cambp olthipeseivesevery synthetic

|l lige 1] ; melinolar), r t
% o(%arcr]# e'tc’ 'éqr?pe(l;e()rﬂg?lg}r;@%l?h( %ﬁfﬁ&%ﬁ%@aﬁ%@ﬁ&'@%&xﬁaﬁrﬁ) hosphate), BSA
BBakiarvd: GeoxanolAihuzole NJerivdfildls of the invention according to Formula (I)

(N, N -qarboqyldiinidazolg? DCNI{dichIorqneghane), DCC
wherem R’ is SO,R, i.e. compounds of Formula (Ic) and wherein R’ is selected from

optionally substituted C;-Ce-alkyl, optionally substituted C,-Ce-alkenyl and optionally

substituted -alkynyl can be obtained by the oxidation of the corresponding alkyl, alkenyl or
alkynyl sulfure (P3) as shown below on Scheme 5 below.



(di cycl ohexyl carbodi i m de), DBEA (di-isopropyl
et hyl am ne), DVSO (D nethyl Sul foxide), EDC
W@ koo Besdiegret hyl am nopropyl ) - 3- et hyl - car bodi i ni PET/EP2005/050102
hydr o-chl ori de), HPLC (H gh Performance Liquid
Chr omat ogr aphy), InslP (D-nyo-inositol-1-phosphate),
NCPBA (/ n-chl oroper oxybenzoi c acid), M5 (mass
spectrometry), NWVR (Nucl ear Magneti ¢ Resonance), PBS
(Phosphate Buffered Saline), Pls (Phosphoinositides),
Pl 3Ks (Phosphoi nositide 3-kpnases), PlI(3)P
(Phosphati dylinositol 3-nonophosphate), PI(3,4)P2
(Phosphati dyl i nositol 3, 4-bisphosphate), PI(3,4,5)P3
(Phosphati dylinositol 3,4,5-triphosphate), PI(4)P
(Phosphati dylinositol -4-phosphate), PI(4,5)P2)
(Phosphati dyl i nositol - 4S3¢iemedhosphate), Ptdl ns
(Phosphatidylinositol), SPA (Scintillation Proximty
Assay), TEA (triethylam ne), THF (tetrahydrofuran),
TLC (Thin Layer ChronaagpBaphy), UV (U, traviolet). One
synthetic appr@ach (Scéiam®,1l bel gwn sists in
reacting xi mat el yg, ol ar Naffollnt s of an
a-bro 0 act dht ?gﬂl e a Xhi lﬁ‘{}gg,//oa
di t hi ocargamat €| oy—% dithiocar baf ¢ al\kyl ,
al kenyl or algynyl ester (P2), mixedRin a sBlvent,
preferably p%ar such as al coholic solvent, to afford
a conmpound of~ For nmul agddpPBA The tenpergfhre of the
reacti on depends on thepmture of (Pl) ,and (P2),
rangi ng bet - 200G, ef | ux. me 1! R.NR3
vgi oltNLRly Rl P2 ot hﬁ;\l—g%/ thﬁfi@ appr oach,
descri bed on*'Sc eyeg 2 betow>consi sts Ny gawting in
the sane way & see \gm ne derivative g;hvvitha
t hi ourea or a“dithidtarbamate (P2), 5ffordi'?lg t he

Id

P3a

e.g. RYC(0)C1

"R4CO"
l ete

(Ic)

Oxidative agents used in this transformation can be selected from m-chloroperoxybenzoic
acid, mCPBA, (Alvarez-lbarra et al., Heterocycles 1991, 32, 2127-2137), KMnOy4 (Konno
et al., Yakugaku 1990, 110,105-114), H,0, (Fukatsu et al., Heterocycles, 1989, 29, 1517-
1528) and any other oxidative agents known by the person skilled in the art.

The oxidation reaction can also be performed on the free amine (P3a) to lead to the
corresponding bis-thiazole or oxazole-thiazole intermediate (Id) that can be further
substituted by a group -C(O)R” into a compound of the invention of Formula (Ic), using

conditions known to the person skilled in the art.
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correspondi ng bi s-thiazole or oxazol e-thiazol e of
Formula (la).Schenme 2\ J s\ JRACO" 1 r HNRiI T R2

W@BR00RA6848t RL e.g. R C(OCI RS Retc Pla P2 | aPCT/EP2005/050102

Derivative (la) can be further substituted by a group
- C(OR4 to lead to a conmpound of Formula (1) using
condi ti ons known by the person skilled in the art.
When the group - C(OR4 is an acyl group, the
correspondi ng acyl chloride is added to internediate
(la) in the presence of a lsase, e.g. pyridine, DI EA,
TEA, etc. The correspondi ng carboxylic acid can be
al so added in the presence of an activating agent such
as DCC, EDC, etc. A fornyl group, i.e. - C(COR4 = -
%&C»FI canh be introduced by heating internediate (Ia}
e (@R’ iar acvbgronm therrprrespradingrasylriloside iwiagdpd §o mtermediate

NE lhven . i d.ur j :
U prafeoie e p B P IRE of TR st QAR Gt
{dichgan bealsdeldg@t ie the prsencd ofan bavetingagent suoh BsDCTHENC, etcC.

he sequenti addi i of CDI and ammonja .to )
{Irff”étfy Byt éﬁb}%f A O 2 b oo & drateg rbfermgdipte Id) in

hhid acid ailyl btafANn oDl¥Gbut- ! A substituted urea i
R g i, D Rl e GROREE  apiasd e
el by additpooitd iotyakae, rRﬁR%\IC((D), tamtcteédiaedd)db teerdsemce bita
88 PR reA! Y hd SRR MR Y KM kDB
(Id) affords a compound of the invention of Formula (Ic) with ~C(O)R* = —C(O)NH.

Other ~C(O)R" functionalities can be added to intermediate (Id), to lead to a compound of

the invention according to Formula (Ic) as defined above in the description, using reaction

conditions known to the person skilled in the art.

Bis-thiazole or oxazole-thiazole derivatives of the invention according to Formula (I)
wherein R’ is -SO,NR'°R", i.e. compounds of Formula (le) can be obtained in two steps,
starting with an oxidative chlorination step with Cl, for the transformation of a sulfure

derivative (P4) into the corresponding sulfonyl chloride (P6) as shown on Scheme 6 below.

The second step is the addition of a suitable amine HNR'’R'! to the sulfonyl chloride (P6)
in the presence of a base, e.g. DIEA, TEA, pyridine, etc, affording sulfonamide derivatives
of the invention according to Formula (le), as shown on Scheme 6 below. When R'° and

R form a ring, the same processes as described above may be used.
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wWo@Rooso683w a (1 b),

person skilled in the art. In the case of conpounds of
the invention of Fornmula (1) wherein RL = NR5R6, i.e.

may be used and wherein derivatives of fornula (P2)
are thiourea of formula (P2a) (Schenme 3 bel ow). Schene
3 R4 SHNR3 H3/4,NNV-NR6 // \ /R5 s\ R6 Pl P2a
(I'b) For the preparation of compounds of Fornmula (1b),
approxi mat el y equi nol ar anobunts of the a-bronoketone
reactant (Pl) and N-substiteuted thiourea (P2a) are
stirred as a solution or a suspension in a solvent,
preferably polar such as al coholic solvent. \Wen
reagents (Pl) or (P2a) are used as salt, an excess of
base, preferably triethylam ne or pyridine (about 3
equi val ents), is added t&chem€6r eaction nixture. The
tenperature chosen for thisyreaction depends on the

nature[oi_4£l;_@umL4i5EQﬁ_AuﬂAAAM;_beLmeen_;_Jul%i and
reflux.! The desirBed bi s-thi azol e or P6kazol e-t hi azol e

of #ormyl,a (I brHi®G t henli sol at ed as pBBr,eisal t oby s
F%KpL?nH%n, i nrE®se, it pr '%Ttatessoug o The "

iy i Xt ure upon caoly l\oﬁpby evaporaﬁi ofn. Qo
t he sol vEny<sHt 0 obtain the ¢ eSproduct. This crde s,
produc®’c&n be then purifietl, 1f sired, e.g. S

crystallization or by standard chromat ographic
met ho®4. When R5 and R6 form® ring, the sane Po
processes as descri bed above nay be used.

I{NR]OR]]
base
0
R4 N R
N~ | 0
H x N 1,0
(5
R? S N
R11/\R1D
(e

The oxidative chlorination step can be replaced by a two steps process, involving the
oxydation of a sulfure (P4) into the corresponding sulfonic acid (P5) (Mazzone et al. 1l
Farmaco Ed. Sc. 1980, 36, 181-196), followed by its chlorination into a sulfonyl chloride

(P6).

Different chlorination reagents can be used, as for example PCls, POCl; or SOCI, (Chanet
al., Bioorg. Med. Chem. 1998, 6, 2301-2316; Kropf et al., J. Chem. Eng. Data 1988, 33,
337-538; El-Maghraby et al., Indian Journal of Chemistry, Section B: Organic Chemistry
Including Medicinal Chemistry 1981, 20B, 256-257).

Methods of preparing intermediates of compounds of Formula (D.

Intermediates (P3) and (P4) are obtained by the reaction of approximately equimolar

amounts of the o-bromoketone (P1) with Ammonium dithiocarbamate (P2b) or

the sane processes as descri PEERIOVES0102
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Alternatively the HBr |iberated during the reaction
can be first neutralized by addition of an excess of

whaws/ooganef erably triethylam ne or pyridi ne (abOIEPB05/050102

equi val ents). The desired bisthiazole or

oxazol e-thiazole of Formula (Ib) is then isolated by
filtration, in case it precipitates out of the
reacti on m xture upon cooling, and washed wi th water
to renove the HBr salt of the base added. It can al so
be precipitated by additiomsof water and isol ated by
filtration or be extracted with an organi c sol vents,
such as EtOAc or DCM The resulting crude product can
be then purified, if desired, e.g. by crystallization
ar. .by standard chromatographi ¢ net hods. These reaction
digresempie ccigeset inlkery! abatnayherr dAchresrsatively asthown below on
BXANRh8Soke! ow can be al so applied on when using
conmpounds (Pla) as starting material. In this case,
conpounds of Fornul a (I b)Schae e then obtained with an
additiﬁnal step for the introduction of the group -

C( O, R fined above in the descrinatNQngr® usi ng
condj ops/ known togt he person ski Iq?‘grﬁgp/the art .
When R i's Hi 2y NHgr oup;—the &or respgpdi ng acyl

chloride,ig added to internediate (la)5 whergin RL =
NR5R6, i tle presence of a base, e.g. Pyrrsing! DI EA
TEA, etc. The correspondi ng carboxylic acid can al so
be added pin the presemce of an activating4agent such
asDCC, EDC, etc. A fornyl group, i.e. - OR4 = -
C(OH, can be introduced by heating (la), WRfidadase Rl =
NR5R6,Hi n formc acid or in any al kyl fornagéeljNdObr
mﬁtgoumwgq olvent. A substituted urea itfs fornmed by
addi F(4onxd an i socygpnate, RBRONC(O), Ht oyi nternmedi ate
(la),Rwhersio RL N ~R n thepreseple¢ol8 base,
e.g. DIEA,[TEA, ett. The sequential addixtXon of CDI

and anmmohi aBto internediate (la), wherein = PNR5R
af fords conpound of the invention R S»\S/
| P2c P3

The mixture is stirred as a suspension or solution in a polar solvent, preferably an alcoholic
solvent, at a temperature depending on the nature of (P1), (P2b) and (P2c) (Pattan et al., J.
Indian Drugs 2002, 429-433). The desired bis-thiazole or oxazole-thiazole of formula (P3)
or (P4) respectively is isolated by filtration, in case it precipitated out of the reaction
mixture upon cooling, or by evaporation of the solvents to obtain the crude product. This
crude product can be purified, if desired, e.g. by crystallization or by standard
chromatographic methods.

Compound (P3) can be also obtained by direct alkylation of (P4) with R"Hal (where Hal is
any leaving group such halides (e.g. Cl, Br, 1), alkyl sulfonyloxy or aryl sulfonyloxy groups
(e.g. tosyloxy group) in the presence of a base, e.g. Mel or any other alkyl, alkenyl or
alkynyl halide, alkyl, alkenyl or alkynyl sulfonyloxy alkyl or aryl in the presence of NaOH
(Nair et al., J. Org. Chem. 1975, 40, 1348-1349).



according to Fornula (Ib) with - C(OR4 = - C(O NH2-
O her - C(OR4 functionalities can be added to
WO niosesdi ate (la), wherein RL = NRSR6, to gi VECHEP2005/050102

conmpound of the invention according to Formula (Ib) as
defi ned above in the description, using reaction

condi tions known to the person skilled in the art.

Thi oureas (P2a) used in synthetic Shene 3 above are
either commercially available from various sources or
synt hesi zed using conditiores known to the person
skilled in the art. For exanple, thioureas (P2a) can
be obtai ned by coupling a salt of an am ne NHR5R6,
preferably HO salt, with potassiun1thiocyanate used
in eqU| larity in THF under reflux_ (Herr

t
thwz@bﬁ@natq@%@ of pg pb *é‘é‘e%hibﬁéﬁm@ﬁ Oéé%&?@a 40 a carbon

ﬁ*\ 6o soéﬂ&%‘ﬁ%%ﬂ%n%%ﬂgggT@; %hgw@é %hRmt@l W HE cdihe r

S acetone
irl(ﬁbfonnﬂdentb (F2c) iing R'Hal, e.g. dimethyl sulfate (Brandsma et al., Synthesis 1985,

948-949).
5 Scheme 8
NH,, THF N/U\ R7Hal, H,0 i &
== —— HN S N NS
e.g.
dimethyl sulfate
P2b P2c

o-bromoketone (P1) can be obtained in two steps, from substituted 5-acetyl-2-amino

thiazole (P5) as shown on Scheme 9 below.

10
Scheme 9
3 3
N R "R4CO" /
X R eg. RYC(O)CI
0] etc 0
P5 P6 -

J e.g. Br,, HBr aq, 60°C

3

l e.g. Br,,.dioxane, 50°C

3

N R Br "R4CO" R
Latee %Hj%
R O

5 e.g. RIC(0)C1 o
etc
Pla P1
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H 6 1000C S et hoxycar bonyl i sothi ocyanate P2a Pat hway
CSR6 SHR N+ NH3 + HN R Amoni um Benzoyl chl ori de

w@ensoydsthi our ea t hi ocyanate 5% NaCOH 8Q0C Y P2B2T/682005/050102

Pat hwayD 1. CHCO 3/ NaHCO3 sat,Cl2SO e 2. NH 3 I nMeOH R6

67

Functionalization of the primary amine in (P5) with a group ~C(O)R* as defined above in
the description can be performed first, using conditions known to the person skilled in the
art to afford (P6).

When —C(O)R? is an acyl group, the corresponding acyl chloride is added to (P5) in the
presence of a base, e.g. pyridine, DIEA, TEA, etc. The corresponding carboxylic acid can
be also added in the presence of an activating agent such as DCC, EDC, etc.

A formyl group, —C(O)R* = —C(O)H, can be introduced by heating (P5) in formic acid or in
any alkyl formate, with or without a cosolvent. A substituted urea is formed by addition of
an isocyanate, R®R’NC(0), to intermediate (P5) in the presence of a base, e.g. DIEA, TEA,
etc. The sequential addition of CDI and ammonia to (P5) affords (P6) with ~C(O)R*= -
C(O)NHa.

Other —C(O)R4 functionalities can be added to intermediate (P5), to give an intermediate of
formula (P6) as defined above in the description, using reaction conditions known to the
person skilled in the art. This step is then followed by a o-bromination of the 5-acetyl
group to afford intermediate (P1). These two steps can be done in the reverse order,
performing first the bromination on intermediate (P5) in the presence of the unprotected
primary amine, affording an intermediate (Pla), and then the introduction of ~C(OR*
group as defined above in the description using conditions known to the person skilled in

the art to afford an intermediate (P1).

In both synthetic pathways, different bromination agents can be used, such as Br, (Bhatti et
al., Indian J. Heterocyclic Chem. 2000, 10, §1-84), in the optional presence of HBr
(Lipinski et al., J. Med. Chem. 1986, 29, 2154-2163), NBS (Sayed et al., Heteroatom
Chemistry 1999, 10, 385-390).

Intermediates according to formula (P5) are either commercially available from various
sources or can be obtained by several synthetic approaches, using both solution-phase and

solid-phase chemistry protocols (Kodomari et al., Tetrahedron Lett. 2002, 43, 1717-1720).



R .,N H2Ng M R5 HCI S P2a PathwayE 1. THF 5D EA
5C12S06 2. NH3 in EEOHR6 R5- N R R5 HHCl | R O P2a
wab@saes4me NHRSR6 can be first activated w th PCTI/EP2005/050102
et hoxycar bonyl i sothi ocyanate affordi ng an
et hoxycar bonyl thiourea internedi ate, as presented
above on Schene 4, Pathway B (Hartnmann et al, Prakt.
Chem 1973, 315, 144-148). Upon deprotection under
acidic conditions, e.g. concentrated HC, the desired
thiourea (P2a) is rel eased.¢gThe am ne NHR5R6 can be
al so activated with benzoyl isothiocyanate, obtained
by addition of benzoyl chloride to ammoni um
t hi ocyanate, giving a benzoyl thiourea internediate,
as shown above on Scheme 4, Pathway C (Rasnussen et

Ap. cxapple é i ynthqtyggproads fu sjaining, Biergednto (R tis dipstrated on

Scheme 10 hereinafter.

Scheme 10
e.g.
bromination (Br,)
.. X
chlorination (C1,SO 3
9 0 (€150, Q H N/U\NH N—®
r? 2 2 H2N—</ |
R® R® X r?
R? Hal EtOH 0
P7 P8 P5
J
HNT N R
2" H
P9
0
R* N R
N—¢ |
H%X:(“/\Rz
(0]
5 P6

A substituted bi-ketone (P7) is halogenated, using for example Br, for a bromination or
thionyl chloride for a chlorination, affording an intermediate (P8). “Hal” in intermediate
(P8) can be as well a tosyloxy group, which is introduced with suitable reagents such as
hydroxy(tosyloxy)iodobenzene. Intermediate (P8) is then added to a solution of thiourea or
10  urea in a suitable solvent, preferably a polar solvent, e.g. EtOH to lead to an intermediate
(P5).
The specific reaction conditions, temperature, time, etc, depend on the nature of X and
substituents R* and R?, according to the literature and as it will be detailed below in the
examples (Sayed et al., 1999, above; Dahiya et al., Indian J. Chem. 1986, 25B, 966;
15 Lipinski et al., J. Org. Chem. 1984, 49, 566-570; W095/01979; EP0117082; JP11209284;
Ohler et al., Chem. Ber. 1985, 118, 4099-41 30).
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under basic conditions, e.g. NaOH, the desired
thiourea (P2a) is released. Alternatively, the am ne

wWORIRSBGB4e¢aNn be reacted with thiophogene, foll oeEEPR3005/050102

the addition of anmonia, as presented above on Schene
4, Pathway D (WIlson et al, J. Bioorg. Med. Chem

Lett. 2001, 11, 915-918; Feldman et al, Tetahedron
Lett. 1991, 32, 875). If the above set of synthetic
nmet hods are not applicable to obtain N-substituted

t hi ourea (P2a), suitable mebhods of preparati on known
by a person skilled in the art should be used. The

am ne NHR5R used in synthetic Shenme 4 above are either
commercially available from various sources or

nt hesi zed, as if wll be_ detailed belowin the .
Eleias (Faksnnge diraly tobiaiied kRBuibe Fesckaneon@Sbaih die miatl
Uity B T30 REOME RSV BRS B AR e 1
destraptiomeThiadlea epores €B0)i ave tefitker| ¢otvameadiallyegvaibie e dhigined by

sed directly i nt hesi s ' i azole Q
ﬁ%ﬁf&iﬂ@?ﬁ% of s Qﬂ‘i‘?(%ﬁa@ﬁwfﬁaow) ﬁm#m emté oFORE ds defiped
B9 Mk deSoriBtionXVsinfp/cYififdhé k@%'t{ﬂﬁe gérf(}ﬂ%kiﬁ&faiﬂ dRratl.
chromat ogr aphi ¢ net hods. Bis-thiazole or
PherBi = H; Fiads pleparaden preastapy sssodifim tsile by theendemsation of a methyl

RS St B ol eRobidon YRGS 1wt TR el ipingred
SYOMIRE fntebm RIRIRY TBA.CRRSAing Y0 IRNATRIE aff asHUGN bR dRLIRE 88w tnSthe
descri bed herei nafter.” Bis-thiazole or

oxaples dinitskice? ol d. @rgr Cheat 196és190§66t376). i nvent i on
according to Fornula (1) wherein RL is SO2R7, i.e.
conmpounds of Fornula (l1c) and wherein R7 is sel ected
fromoptionally substitu$gemétt - Co-al kyl, optionally
substituted C2-C6-al kenyl and optionally substituted
-al kynyl can be obtained by the oxidation of the

corr pondega?HkyIN“a%kenyl(mh(alkynﬁﬁ sul fupe OP3)
as s *bel oO on Schere 5 be@»U\Sch‘erB%MS ld

Ether
R2 R2 Br

P7a P8a

According to a further general process, compounds of Formula (I) can be converted to
alter-native 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 are 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 () 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.
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P3a "RACO' e.g. RAC(O d etc (lc) Oxidative agents
used in this transformati on can be selected from

w0 20kl0684aper oxybenzoi ¢ aci d, nCPBA, (Al varez- | Per/ER2085/050102

al, Heterocycles 1991, 32, 2127-2137), KVnO4 {Konno et
al , Yakugaku 1990, 110J05-114), H2Q2 (Fukatsu et at,
Het erocycl es, 1989, 29, 1517- 1528) and any ot her

oxi dative agents known by the person skilled in the
art. The oxidation reaction can al so be performed on
the free amne (P3a) to lead to the correspondi ng

bi s-thi azol e or oxazol e-thiazole internediate (1d)
that can be further substituted by a group -C(O R4
into a conpound of the invention of Formula (lc),
usi ng condi tions known to the person skilled in the

Sraenagh PetercioMaWints 18n"Presgativey (Benps it H&gaisie reeifesindi Wifey

. ¢ [ dded to internmediate (1d) in the
g?@é%g%%é?oféﬁgonblgg% e.g. pyridine, D EA TEA etc. The

correspondi ng carboxylic acid can be also added in the
poependsef dfis iaventat ¢au bt isolgted yedocistinnhwithsoDEE mokediles tetotys-
A fornmny roup, .- OR4 = - O H,. cap be introduce
Hylzw@at‘fjr% Y% rév%g‘i(%t Briopigle sqlvepty The phampeugsally ﬁccsm%le
ik ¥ddidoR SARLE the\%ﬁlgbu%s WMELRARIE (DA wRRE BOEDE basf center, may be
substituted urea I's forned by addition of an

preprrgdan atcenvelRBRE NEGAOY., For exaimpleer svbitibmoithé freb) basamayhte treated

f.a. b .g. .DILEA, TEA .etc. The . .
B e o B P G LI i P sl it
by €liraBbd B B4 e‘@a&@x@t’iﬂﬁ%ﬂa& bud 6f theteRtidOSIht. PREIMcBtically
(Tc) with -~ CCOR4 = - CCONB*. Gher - C(OR4
fageniablechasd addities sadta map be alefeiead in on pnatogousantinatrdy (eating atsolu-
]d(?naoq CBIng%n(? gfﬁ%ﬂad (I?\];vith a suitable base. Both types of salts may be formed or

interconverted using ion-exchange resin techniques.

When employed as pharmaceuticals, the compounds of the present invention are typically
administered in the form of a pharmaceutical composition. Hence, pharmaceutical
compositions comprising a compound of Formula (I) and a pharmaceutically acceptable
carrier, diluent or excipient therefore are also within the scope of the present invention. A
person skilled in the art is aware of a whole variety of such carrier, diluent or excipient

compounds suitable to formulate a pharmaceutical composition.

The compounds of the invention, together with a conventionally employed adjuvant, car-
rier, diluent or excipient may be placed into the form of pharmaceutical compositions and
unit dosages thereof, and in such form may be employed as solids, such as tablets or filled
capsules, or liquids such as solutions, suspensions, emulsions, elixirs, or capsules filled
with the same, all for oral use, or in the form of sterile injectable solutions for parenteral
(including subcutaneous use). Such pharmaceutical compositions and unit dosage forms
thereof may comprise ingredients in conventional proportions, with or without additional
active compounds or principles, and such unit dosage forms may contain any suitable
effective amount of the active ingredient commensurate with the intended daily dosage

range to be employed.
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wop@i6s4a4 t he person skilled in the art.

the invention according to Fornula (lc) as defined
above in the description, using reaction conditions

or oxazol e-thi azol e derivatives of the invention
according to Fornula (1) wherein Ris -Sq 2NR1ORn ,

i .e. conpounds of Formula (le) can be obtained in two
steps, starting with an oxidative chlorination step
with Cl2 for the transformation of a sulfure
derivative (P4) into the canrespondi ng sul f onyl
chloride (P6) as shown on Schene 6 bel ow. The second
step is the addition of a suitable am ne HNRLIORL1 to
the sulfonyl chloride (P6) in the presence of a base,

e.g. DEA, TEA,. .pyridine, etc, affording sulfonamde
@@%P%Fﬁ‘ch e@ﬂ@PSI?CP% CONGBIRE| ‘gﬁzqi% 3@%’% q% dﬁIFdPYFBP%l can be
?ﬂgﬁ%ﬁd ifa nﬁﬁlﬁi“?a%o@ﬁlﬂfﬁ?g@angﬂeﬂ%l a ﬁﬁ‘cd%lp%s@eﬁ altble active

a ring, e sane processes as descri‘bed above nay
tenposEd. Gaterity hea cBpRbdPEOf This dnientani we ebfihnistersdt i

step can pe replaced by a two steps process, .jnvolvin
Pkﬁgﬁ%?ﬁ‘j}’& i iff?ct e Siouy T1F empippl (R oGl cphrSH B
sl %@ﬁélgr RChfbrkiRed bf fé?é’i@n, &1 t1R!light bt HELIRER Eumstices,
1980, 36, 181-196), folfowed by its chlorination into

mclading dlmy bonditibmté de t{cPBJ,. thDichdsen entte of ladminisagtioonthe actual
can b sed, as .for .exa

CERB SpEres 1 % P ey TR of Gedhdigeual palen, the

36ty S AOpatikli @ Bfftor®, and tHe likghem Eng. Data 1988, 33,
53%?%38;3&5 - Maghraby et al, Indian Journal of

Chem stry, Section B: Organic Chem stry Including ]
eapheimpmauticsh eoppositigns pd the preseBinygdopsm)be afpinisisepd byfa variety

B Bhad f.nglgdif.lé1 Srglf ﬁ%&f, ?rgl?sﬁer%];l, gu%wnlé&%,Singzvego%rs,%tlraamu(s;rlﬂar 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 physically discrete units suitable as unitary dosages for human subjects and other
mammals, each unit containing a predetermined quantity of active material calculated to
produce the desired therapeutic effect, in association with a suitable pharmaceutical
excipient. Typical unit dosage forms include prefilled, premeasured ampoules or syringes
of the liquid compositions or pills, tablets, capsules or the like in the case of solid
compositions. In such compositions, the thiazole derivative is usually a minor component
(from about 0.1 to about 50% by weight or preferably from about 1 to about 40% by
weight) with the remainder being various vehicles or carriers and processing aids helpful

for forming the desired dosing form.

Liquid forms suitable for oral administration may include a suitable aqueous or nonaqueous
vehicle with buffers, suspending and dispensing agents, colorants, flavors and the like.
Solid forms may include, for example, any of the following ingredients, or compounds of a
similar nature: a binder such as microcrystalline cellulose, gum tragacanth or gelatine; an

excipient such as starch or lactose, a disintegrating agent such as alginic acid, Primogel, or

Bi s- t PCHEP1085/050102
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Internedi ates (P3) and (P4) are obtained by the
reacti on of approximately equi nolar anounts of the

wa@2soemaket one (Pl) wi th Ammoni um di t hi ocar baneCBERHBH)S0102

ordi t hi ocarbam c acid al kyl, al kenyl or al kynyl ester
(P2c) respectively as shown bel ow on Schene 7 bel ow.
Schene 7 R- R4 xL _ NR S S HP P2b P4 R7Hal, base
e.g.Mel, NaOH HA - y R4 XL V Pl P2c P3 The m xture is
stirred as a suspension or solution in a polar

solvent, preferably an alcabolic solvent, at a

t enper at ure depending on the nature of (Pl), (P2b) and
(P2c) (Patternet al, J. Indian Drugs 2002, 429-433).
The desired bis-thiazole or oxazol e-thiazol e of
formula (P3) or (P4) respectively is isol ated,b?/” .
¢qrp gtarghsadpbrican sy g mpgnesiia steppieiat glidand sechs cqllqidal silicon dio-
-eaction, m [ r '
R A e
minnanetity] eadicyldie oparagt fledring.f desired, e.g. by
crystallization or by standard chromat ographic

t hods. Co d (P be .al bt ai ned by di
glyqu’? ?:?IBWSJEIBI%%?Q@/ W%%rﬁgqagg paq% %\ﬁﬁg}legsmﬁé sr] {ige or%)hoslp{xa(%e(E uf-

fered saline or other injectable carriers known in the art. As above mentioned, the bis-

thoiazole derivatives derivatives of Formula (I) in such compositions is typically a minor
component, frequently ranging between 0.05 to 10% by weight with the remainder being

the injectable carrier and the like.

The above described components for orally administered or injectable compositions are
merely representative. Further materials as well as processing techniques and the like are
set out in Part 5 of Remington’s Pharmaceutical Sciences, 20" Edition, 2000, Marck

Publishing Company, Easton, Pennsylvania, which is incorporated herein by reference.

The compounds 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.
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.

Examples:

The following intermediate commercially available were used:

5-Acetyl-2-amino-4-methylthiazole and 2,4-pentandione have been used from commercial
source.
The commercial amines which have been used as starting material for thiourea synthesis

are the following:
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any | eaving group such halides (e.g. A, Br, 1), alkyl
sul fonyl oxy or aryl sulfonyloxy groups (e.g. tosyl oxy

wQ@r@apys4ien t he presence of a base, e.g. Ml orPEMNEP2005/050102

ot her al kyl, al kenyl or al kynyl halide, alkyl, alkenyl
or al kynyl sul fonyloxy alkyl or aryl in the presence
of NaOH (Nair etal, J. Og. Chan. 1975, 40,
1348-1349) . Ammoni um di t hi ocar banat e (P2b) can be
obt ai ned by addition of ammonia to a carbon disulfide
solution in a solvent such7as THF as shown on Schene 8
below. It can be further transfornmed into (P2c) using
R7Hal, e.g. dinmethyl sulfate (Brandsma et ah,
Synthesis 1985, 948 949) Schene 8 NH3 THF R 7Hal, H20
HS N4 HA i methyl sul fate P2b P2c

%ra@mebﬁax@@v@?n 4 ben%y&?m%aélnobrlgmewl]mpnﬂwn@% eﬁlglphqlm@,ml

TR, R B sg TRt BEBRul R ool HMLARR.
plﬁnohﬁ&'i@l,%@eﬂﬁkyp&ndldﬂanﬁme,6-(5Iaﬁ£§yﬁﬁd—®@fniﬁ, beta-alanine , 3-

amino-2-fluoropyridine, N~(2-cyanoethyl)amine, 1-amino-3,3-diethoxypropane,

aminoacetaldehyde diethyl acetal, 2-aminoacetophenone, 3-amino-2-chloropyridine, 5-(3-
aminophenyl)oxazole, 5-(3-aminophenyl)tetrazole, methyl 3-aminobutanoate,
hydrochloride salt, 3-aminobenzyldehyde ethylene acetal, (4-aminophenyl)acetic acid, N-
(4-aminobenzoyl)-beta-alanine, N-(4-aminobenzoyl)glycine, 3-(3-aminophenyl)propanoic
acid, 3-(4-aminophenyl)propanoic acid, (3-aminophenyl)acetic acid, 4-amino-N-pyridin-2-
ylbenzenesulfonamide,  2-(2-aminophenyl)ethanol, (3-aminophenyl)methanol, 2-(4-
aminophenyl)ethanol, 2-[(3-aminophenyl)sulfonyl]ethanol, hydrochloride salt, 4-amino-
N,N-dimethylbenzenesulfonamide, 3-aminobenzenesulfonamide, 2-chloropyridin-4-amine,
4-amino-N-methylbenzenesulfonamide, N-(5-aminopyridin-2-yl)acetamide, 2,3-dihydro-1-
benzofuran-5-amine,  [2-(1-methylpyrrolidin-2-yl)ethyl]amine, (2-pyrrolidin-1-ylethyl)
amine, 1-(3-é}iﬁnopropyl)pyrrolidin-,’z-one, N-(2-aminoethyl)acetamide, N,N-diméthyl
ethane-1,2-diamine, 2-aminoethanol, 4-(2-aminoethyl)phenol, N,N-dimethylpropane-1,3-
diamine, 3-aminopropan-1-ol, [3-(1H-imidazol-1-yl)propyljamine, beta-alaninamide, hydro
chloride salt, (2-methylprop-2-en-1-yl)amine, 2-aminophenol, 3-aminophenol, 6-fluoro
pyridin-3-amine, 2-fluoropyridin-3-amine, S5-aminopyridine-2-carbonitrile, (3-methoxy
phenyl)amine, (4-chlorophenyl)amine, 3-aminobenzamide, (2-nitrophenyl)amine, quinolin-
3-amine, quinolin-5-amine, quinolin-6-amine, cyclopentanamine, cyclopropanamine,
(pyridin-3-ylmethyl)amine, 4-aminobutan-1-ol, [3-(methylsulfonyl)phenyljamine, hydro
chloride salt, 3-aminopropanenitrile, (3-pyrrolidin-1-ylpropyl)amine, (1,1-dioxido-1-benzo
thien-6-yl)amine, [(1-ethylpyrrolidin-2-yl)methyl]amine, aminoacetonitrile, 2-methyl
propan-1-amine, (2,2-dimethylpropyl)amine, cis-(2-aminocyclohexyl)methanol, hydro
chloride salt, trans-(2-aminocyclohexyl)methanol, hydrochloride salt, sec-butylamine,
(pyridin-4-ylmethyl)amine, [4-(morpholin-4-ylsulfonyl)phenyl]amine, 3-amino-N-butyl
benzenesulfonamide, (cyclopropylmethyl)amine, cyclobutanamine, 2,3-dihydro-1H-inden-



10

15

20

25

Br H// Y Br HONR O=< XL R2 O e.g.R4C(OCl R4 O" etc
Pla Pl Functionalization of the primary amne in (P5)

wowaoks/oes4gt oup - C(O R as defined above in the PCI/EP2005/050102

description can be perforned first, using conditions
known to the person skilled in the artto afford (P6).
Wen - C(OR4 is an acyl group, the correspondi ng acyl
chloride is added to (P5) in the presence of a base,
e.g. pyridine, D EA TEA, etc. The correspondi ng
carboxylic acid can be al sgsadded in the presence of
an activating agent such as DCC, EDC, etc. A fornyl
group, - C(OR4 = - C(OH can be introduced by
heating (P5) in formc acid or in any al kyl fornate
with or without a cosolvent. A substituted urea

F-olemig, [Bymatdsufomd)pbenyHsming éwrawéﬁr@e sag RNE G 4-trtaé01- -yD)
te.(P b
AT G R B A3 oy g

am&mal thiouréAByd 1ﬁﬁﬁemxﬂﬁpléslﬂ&hlowdﬁ)blow afa(kd owdng:
NH2. O her - 4 functionalities can be added

ﬁd(ammOéarrh@mhwamem@?enZ@l@ agi\ el (Gamnqcabanofiieyamimofpenzoic acid,
6
f\l%refri?g tﬁo&? )N-?%hgﬁgéﬁ%lﬂﬁh ex'?dlﬁéjfﬁa‘iiﬁo?tﬁ&{nﬁ&é (N'Ialllyll ténd) -

usi reac I tI'ons e person’ sk
imea , Ny ridint 3-ylhivugea SIN-@pridis-2-tytteiouré IN-@wedhdayphanylthiourea, N-(4-

Py sa M S ) CpoR T outiop SR Eow . Nl
Ryl plate s ychrn Aol
chlorophenyl)thlourea N-(3-hydroxyphenyl)thiourea, N-(2-morpholin-4-ylethyl)thiourea,
N-(2-piperidin-1-ylethyl)thiourea, N-(2-methoxyethyl)thiourea, N-cyclohexylthiourea, N-
(3-morpholin-4-ylpropyl)thiourea, N-(tetrahydrofuran-2-ylmethyl)thiourea, N-1-benzofuran
-5-ylthiourea, ~ N-1-benzofuran-S-ylthiourea, = N-(4-cyanophenyl)thiourea, = N-(3-
nitrophenyl)thiourea, N-allylthiourea, N-pyridin-3-ylthiourea, piperidine-1-carbothioamide,

N-phenylthiourea, N-(4-hydroxyphenyl)thiourea, N-pyridin-3-ylthiourea.

y v
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,0, 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 60A, 40x30mm (up to
100mg) 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 um); UV detection at 254 nm and 220 nm;
flow 20 mL/min (up to 50 mg). TLC Analysis is performed on Merck Precoated 60 Fasq
plates. Purifications by flash chromatography are performed on SiO;sup port, using
cyclohexane/EtOAc or DCM/MeOH mixtures as eluents.
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primary amne, affording an internediate (Pla), and
then the introduction of - C(OR4 group as defi ned

W@bw3mo684mt t he descri ption using conditions knOMIT/EP20051@50102

person skilled in the art to afford an internedi ate
(Pl). In both synthetic pathways, different

brom nati on agents can be used, such as Br (Bhatti et
al., Indian J. Heterocyclic Chem 2000, 10, 81-84), in
t he optional presence of HBr (Lipinski et al., J. Md.
Chem 1986, 29, 2154-2163),75NBS (Sayed et al.

Het eroatom Chem stry 1999, 10, 385-390). Internedi ates
according to fornula (P5) are either comercially
avai l abl e from various sources or can be obtained by

several synthetic approaches,  using both
Hhs| micTogRYS PREBUSIE AY p@@m@i @ma§@gEh@9ﬁesmwgPWﬁv%feé€@1 Bmrys™

(%g@g&gﬁéhf%kngfgm%% gpegrg;n%ﬁézlczggéroggh for

obtai ning internediate (P5) |s |Ilustrated on Schene
10 hereinafter. Schene brom nati on

laterpediatd; Brepprationeif\- l#@wmetml)ﬂ methyly, 3'“’5%"0112!3)11 v R
z@eﬁ?ﬁ{l&, Eidr?ﬁoﬁﬁle)s(alglntemedlate (P1) wherein R? is H, R* and R* are methyl

and X is S).
0

—{ﬁ‘{ﬁm
Br

HBr 0

Intermediate 1:

Step I: N-(5-acetyl-4-methyl-1,3-thiazol-2-yl)acetamide (Intermediate (P6) wherein RYisH,
R and R? are methyl and X is S)

5-Acetyl-2-amino-4-methylthiazole (P5) (12.35 g, 79 mmol) is suspended in THF/DCM
3:2 mixture (150 mL). The mixture was cooled down to 0°C-and pyridine (16 mL) is added,
followed by the dropwise addition of acetyl chloride (8.43 mL, 119 mmol, 1.5 eq). The
mixture was stirred 2 hours at 0°C. As the acetylation is complete, the reaction is quenched
with addition of water (70 mL) and diluted with EtOAc (100 mL). The two phases are
separated and the organic phase is washed with one portion of 10% citric acid solution.
Organic layer is dried over MgSQys, filtrated and evaporated. The resulting crude mass is
purified by crystallization in EtOAc/Cyclohexane mixture, to obtain N-(5-acetyl-4-methyl-
1,3-thiazol-2-yl)acetamide (P6) as a colorless powder (13.13 g, 83.6% yield). 'H NMR
(DMSO-dg) &: 2.17 (s, 3H), 2.47 (s, 3H), 2.56 (s, 3H), 12.44 (br s, 1H). M(ESI): 197.3;
M'(ESD): 199.3. HPLC, Rt: 1.7 min (purity: 99.7%).

Step II: N-[5-(bromoacetyl)-4-methyl-1,3-thiazol-2-yl]acetamide, hydrobromide salt.
(Intermediate 1)

A solution of Br; (3.36 mL, 65.6 mmol) in 75 mL dioxane is added dropwise to a solution
of N-(5-acetyl-4-methyl-1,3-thiazol-2-yl)acetamide (P6), obtained in Step I as described
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HZN R4 HP9 3 H X O P6 A substituted bi-ketone (P7) is
hal ogenated, using for exanple Br2 for a brom nation

woeooshesamy| chloride for a chlorination, afforeCHgPzN5/050102

intermediate (P8). "Hal" in internmediate (P8) can be
as well a tosyloxy group, which is introduced with

sui tabl e reagents such as

hydr oxy(tosyl oxy)i odobenzene. Internediate (P8) is
then added to a solution of thiourea or urea in a

sui tabl e solvent, preferably a polar solvent, e.g.
EtOHto lead to an internediate (PS). The specific
reaction conditions, tenperature, tine, etc, depend on
the nature of X and substituents R2 and R3, according
to the |literature and as it wll be detailed_ belowin

ghoxe, dithe 2o (mipglb i 2P mi} dw&ﬁ@@ dhe zesuhias mpxe {pcheaied 34 50°C

(7o TS0l 980 PR kb ) o
thilturd By xR 8ltical HPEC, oaly 228% ofGitezting rBﬂasmah]l ﬂ&EQtel:dlI&bsuspenswél is
et pvel B hERIACCRIou PR (48 T 4 81 (o 7 s o
e WiEindabi® 1 oS4 B3k St o) 110 11 sdsld ROIOELUR Ak as

een eflned above in scrlptlon. ea or
HBesalt(dP2) paent, afiet hmin toatmoet eittaAnperbwadllab [DéZM)(MeOH letuI‘e

RrNGIT Bl o 6, A3 scfley st beBouba bt . Rbces

276; M'(ESI): 278. HPLC, Rt: 2.2 min (purity: 97.4%).

Intermediate 2: Preparation of 1-(2-amino-4-methyl-1,3-thiazol-5-yl)-2-bromeo
ethanone, hydrobromide salt (Intermediate (P1a) wherein R? is H, R? is methyl and X is

S).
N
HN—C |
S
. Br

-0

Intermediate 2

5-Acetyl-2-amino-4-methylthiazole (P5) (1.0 g, 6.4 mmol) is suspended in 48% HBr
solution in water (20 mL, 6.4 mmol). The mixture is warmed to 60°C and a solution of Br,
(0.262 mL, 5.12 mmol, 0.8 eq) in dioxane (20 mL) is added dropwise. The mixture is
stirred at 60°C for 3 hours. The progression of the reaction is followed by LC/MS. When it
is complete, the solvents are evaporated, and the water is removed by azeotropic distillation
with toluene. The resulting solid is recrystallized in isopropanol/Et,O mixture, affording
Intermediate 2 as colorless solid (890 mg, 74% yield). 'H NMR (DMSO-ds) &: 2.46 (s,
3H), 4.50 (s, 3H), 6.90 (br s, 1H), 9.18 (br s, 2H). M(ESI): 234.1; M'(ESI): 236.1.
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above in the description, using conditions known to
the person skilled in the art. Wen R3 H P7a is

w@e@passds i n one step, as sodiumsalt, by the PCI/EP2005/050102

condensation of a nethyl ketone with ethyl formate, as
descri bed on Schenme 11 below. It is then directly

brom nated, affording internediate P8a, according to
the literature and as it will be detailed belowin the
exanpl es (Lipinski et al, J. Org. Chem 1984, 49,
566-570). Scheme 11 v NaOMz70NaO Br2 OH 2 R2 Br R2
P7a P8a According to a further general process,
compounds of Fornula (1) can be converted to
alter-native conpounds of Formula (1), enploying
suitabl e i nterconversion techni ques well known by a
person skilled in the art. If the above set of genera

it Hdfiade3: PROAASN 8 €18 fhroBRESA5h &N 3080 00 vi

acetaeridvs(Hitaumediaté (1) wheeeis Rhis BeRf md @ acamtylndX o D).
Formula (1), suitable nethods of preparati on known by
a person skilled in the art should be used. In

general , the synthesi at jy s for any individua
conpound of Formula (1) wid || depend on the specific
substitutents of each ndl eo d upon the ready

avai l ability of internedi atesgnecessary; again such
factors being appreciated by those of ordinary skill
inthe art. For all thdnisrioediate Bon and deprotection
nmet hods, see Philip J. Kocienski, in "Protecting
Groups", Georg Thiene Verlag Stuttgart, New York, 1994

1 SThemdor e%@i@@npzteamwid?@apgf whereilVR® M B’ ds Wethyl and Hal
"Protective oups in Organic Synthesis", Wley
iBtler sci ence, 3rd Edition 1999.

A solution of bromine (55.9 g, 0.35 mol, 18 mL) in CCl (135 mL) is added over 80 min to
a bi-phasic solution of 2,4-pentandione (P7) (35 g, 0.35 mol, 36 mL) in 1:1 CCly/water
mixture (400 mL), keeping the temperature at 3-4°C. 40 min after the addition, both layers
are separated and the organic phase is dried over MgSOy. Evaporation under reduced
pressure gives 3-bromo-2,4-pentandione (P8) as a slightly yellowish liquid (54.01 g, 86 %).
"HNMR (DMSO-ds) 8: 2.32 (s, 6H), 5.64 (s, 1H).

Step II : 1-(2-amino-4-methyl-1,3-oxazol-5-yl)ethanone (Intermediate (P5) wherein R? is H,
R’ is methyl and X is O). _

3-Bromo-2,4-pentandione (P8) (26.66 g, 148.93 mmol) obtained in Step I as described
above, is dissolved in acetone (87 mL). This mixture is added to a solution of urea (22.36 g,
372 mmol, 2.5 eq) in water (20 mL). The resulting mixture is heated in order to obtain a
clear solution and is distributed into 38 microwave tubes (3 ml each). The vials are heated
to 100°C for 1200 s each in the microwave oven. All vials are combined, NaHCO; sat (100
ml) and EtOAc (100 ml) are added, the aqueous phase is saturated with NaCl and the
phases are separated. The aqueous phase is extracted with EtOAc (4 times 100 ml).
Combined organic layers are dried over MgSQy, filtrated and evaporated under reduced

pressure to give 1-(2-amino-4-methyl-1,3-0xazol-5-yl)ethanone (P5) as an orange solid
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Compounds of this invention can be isolated in
association wth solvent nolecules by crys tallization

WO p@ioes4apor at i on of an appropriate sol vent. TPEI/EP2005/050102

pharmaceutically acceptable acid addition salts of the
conmpounds of Fornula (1), which contain a basic
center, may be prepared in a conventional manner. For
exanpl e, 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
reacti on solvent. Pharnaceutically acceptabl e base
addition salts may be obtai ned in an anal ogous manner

& ot hinratimsarsiaken e Bpraeo vy g8 (50 ador b

i verd Si hOR- AxChan esi n techni ques.
ngﬁ@%ﬁglﬁig%@’%@%%@@éﬁﬁ?g @’?@he conmpounds of the
present invention are typically admnistered in the
formof a pharnmaceutical conposition. Hence,

BE UL LGAL. S koD fide Y Infm & BO PP WRG iR R i
R e L e e R
HiRuehR’ ae nesheliapd EitO) heref ore are al so within the

OB S350 GRS U8 B SRy L on
g%gsri %8‘9.5@ hm%ﬁiogieﬁgk GRSTRRAUR GeticBdi SRR The sthﬂ{og‘é’sJ @bRd &

ceutica ornposi ti on. e COﬁDOUﬂdS or
0°6ysdtacatyl chlbidpe® H2m\B4.87 sumob 11/€ re.) Bradded dropwisk elysuch a rate

dj t, I di | . i.pi ent b I
Bt MoerBR o et Corne S i o S RaRaifiifc
Wesageso Meseafl) ivnded BndSHe Hediod ProaRY iPexuaskl it i@k (5
solids, such as tablets or filled capsules, or |iquids

tiueshl 09 sl oTambinsd srgawie tapers atie dried overMEs04 dikirated |apd pyaportats,

I fill i t.h ] f | . '
SRTB B P PR SOl
@3N1©ptBrA! 'HOWR | (DMIS0U,F B0C12t @ B0 UB3AUS ), BREE, 3H), 11.64 (5,
1|oI§1)ar naceuti cal conpositions and unit dosage forns

i o

Step IV: N-[5-(bromoacetyl)-4-methyl-1,3-oxazol-2-yl]acetamide (Intermediate 3)
N-(5-acetyl-4-methyl-1,3-0xazol-2~yl)acetamide (P6) obtained in Step III above (13.29 g,
72.95 mmol, 1.00 eq.) is dissolved in glacial acetic acid (250 ml) and 10 drops of
hydrobromic acid 62% are added. To the resulting solution, bromine (3.74 ml, 72.95 mmol,
1.00 eq.) is added dropwise and the mixture is stirred at r.t. for 2.5 h. A beige precipitate is
formed. It is filtrated off, washed with cyclohexane and dried under reduced pressure to
lead to Intermediate 3 as beige solid (14.89 g, 78 %). "H NMR (DMSO-dg) &: 2.14 (s, 3H),
2.38 (s, 3H), 4.46 (s, 2H), 11.78 (s, 1H). M(ESI): 259.8; M*(ESI): 261.9. HPLC, Rt: 1.3
min (purity: 97.6%).
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thereof may conprise ingredients in conventiona
proportions, with or without additional active

w@orsoesads or principles, and such unit dosageP¢DEPB05/050102

may contain any suitable effective anount of the
active ingredient comensurate with the intended daily
dosage range to be enpl oyed. Phar maceuti ca

composi tions containing thiazole derivatives of this

i nvention can be prepared in a manner well known in

t he pharmaceutical art and7gonprise at |east one
active conpound. Cenerally, the conpounds of this

i nvention are adm nistered in a pharmaceutically
effective amount. The anount of the conpound actually

adn1n|stered mnll Hyolcglly be detern1q§d by a
QY H] lg4: Pren an of; dromeracatyl)-thiazak2-Hi-acetamidences,

(?Iﬂé‘l‘%ﬂ P @)Qigﬁer&ﬁ) 'Rorelret}?%{g n%%{ s Ee chosen

n1n|s i on corpound
adm ni stered, the age wei ght , and response of the
i ndi vi dual patient, the Oseverl ty of the patient's

synptons, and the I|k Ipharmaceutlca
conpositions of the pre nventi on can be
adm ni stered by a variety of owres including oral,
rectal, transdernmal, subcutan%ous I ntravenous,

i ntranuscul ar and intrqﬁﬁgﬁﬁdmﬂ;he conposi tions for

oral admi nistration can take the formof bulk liquid
solutions or suspensions, or bulk powders. Mre

.y, h : ted i
ST Satueenraiens Fatrriar o Wesid 8 osi ng. The
LBYImAtE (3 g, Q8 ARSI) fsQdR"sl0wdf BlaSofuBordINmOME! (B ¥4 6l (5667 @i
units suitable as unltary osages for human su Jects

inredetio ether (k) and aseloke (fnink). cldw traikinenig stirred for 30 min, The

N A R A

AHEDG salit@Acaidatdlaldeh$del (PRI hen \pmrsamic(els l@%b exci pi ent.
Typi cal unit dosage forns include prefilled,

preneasured anpoul es or syringes of the I|qU|d _
?%W%Bi%‘gg%%zg?&tggc{ewgg (In}eﬁ;@dz%EeSWSé} %é}%}n% is%) the like
Sodium acetoacetaldehyde (P7a) (4.5 g, 0.041 mol) obtained in Step I as described above,
is dissolved in DCM (45 mL). The resulting solution is cooled to —78°C and bromine (6.6 g,
0.041 mol) in DCM (3 mL) is added dropwise. The reaction mixture is stirred at —78°C for
24h and is warmed up to RT. The resulting solid is collected by filtration and recrystallised
with ethylacetate and petroleum ether, affording 2-bromo acetoacetaldehyd (P8a) as a pale
yellow solid (5.4 g, 78%).

Step III: 1-(2-Amino-1,3-thiazol-5-yl)ethanone (Intermediate (P5) wherein R> and R® are H
and X is 5)

2-Bromoacetoacetaldehyde, obtained in Step II as described above, (5 g, 0.03 mol) is
dissolved in ethanol (50 mL). Thiourea (2.76 g, 0.03 mol) is added and the reaction mixture
is stirred 24h at RT and 3 h under reflux. It is cooled to RT and the resulting solid is
isolated by filtration, washed with EtOH and dried under vacuo. 1-(2-Amino-1,3-thiazol-5-
yl)ethanone (P5) is recovered as a white solid (2.5 g, 40%).
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conpositions. In such conpositions, the thiazole
derivative is usually a m nor conponent (from about

w@2msne84about 50% by wei ght or preferably fronP@bap1003050102

to about 40% by weight) with the remai nder being
vari ous vehicles or carriers and processing aids

hel pful for forming the desired dosing form Liquid
forms suitable for oral adm nistration may include a
sui t abl e aqueous or nonaqueous vehicle with buffers,
suspendi ng and di spensi ng agents, colorants, flavors
and the like. Solid forns may include, for exanple,
any of the follow ng ingredients, or conmpounds of a
simlar nature: a binder such as mcrocrystalline
cel lul ose, gumtragacanth or gelatine; an excipjent

Se - AsOscarich’-Giazvldonlgecdamide dieieadiaigr(BY)iwlgre rﬂnds’b &re

gst:qJ,%thgmfys Primogel, orcomstarch; a |ubricant
gnesium stearate; a glidant such as

I}(ﬂ Ammda -tmakoléq,rh)etﬂlhmme;i dﬂamedi insSweeiIe By ﬁﬁgcrﬁﬂ@ ﬁltovs l(m@ N66
sucrose or saccharin; or a flavori M%Ilage

la@saé& isgplned in ggripye ob THLF @9|ngt) and B¢ %.w@@ Tog gg@létflr}gﬁ@lutmn
b b} AAncioSPOPRE L AR, LARABRLY (PRRE atPBP mipre i

mi“red)aﬂ'iéf ovenmyight t fJal tenaiflnted eitls Wkﬂar)(&ﬁ mll), dxvectal with e‘klsayl acetate
bove ti oned,, the, bj sthoia ol e derivatives

4230 W (e CorpneH sFaptic aﬂlw Js Vi fied i %ﬁ;p@rgw ¢ §o V1 MaS Oy

ﬁDt’ere& @xﬂd va rziﬂed1 %ﬁﬁ&g@%@&&g lff &&%&@§1}éc€teﬁxﬁ@é ) as a white

bet ween O. to 10% h the” remal nder bei ng
gohié (2. hg,é@%}abl e carrier and the Ilke The above

descri bed conmponents for orally adm nistered or

i nj ectabl e conpositions are nerely representative.

5&}5 VU’@K (B%&M a&e%%ambig ]%@et@ﬁz@&&%‘n%miee&hm ques and
the like are set "out in Part 5 of 0gton'

Nﬁéﬁm&éétth@@ll 2.gbncstagids, otponeddh tSietDrIV BoReribhibeke (1.5 g, 6

ey Bt Rererhe B hEr BrafBe o 8 Bimsdliscdodgrond
nBinse is rhv.e%at at 60°CFar 48l B rdeticaditkiiteSs enbshtrhtsd. TUSFeailitolid
1rs eléo?a?e?iebyff%{ratnﬁ)n%nd recrystallised 'in ethyl acetate and petroleum ether, affording
Intermediate 4 as white-off solid (1.2 g, 60%). '"H NMR (DMSO-ds) &: 2.17 (s, 3H), 4.76
(s, 2H), 8.47 (s, 1H), 12.67 (br s, 1H). M'(ESI): 261.09; M"(ESI): 263.14. HPLC, Rt: 1.79

min (purity: 94.32%).

Intermediate 5: Preparation of N-[5-(2- bromo-acetyl)-4-trifluoromethyl-thiazol-2-yl]-
acetamide (Intermediate (P1) wherein R* is H, R® is CF3 and R* is methyl and X is S).

H

Intermediate 5
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from sustained rel ease drug delivery systens. A
description of representative sustained rel ease

woreaosio6sis can al so be found in the incorporatdI/EP2005/050102

materials in Rem ngton's Pharma ceutical Sciences. In
the follow ng the present invention shall be
illustrated by neans of sonme exanpl es, which are not
construed to be viewed as limting the scope of the

i nvention. EXanples: The follow ng internediate
commerci ally avail abl e wer &jused:

5- Acetyl - 2-am no- 4- net hyl t hi azol e and 2, 4- pent andi one
have been used from comercial source. The commerci a
am nes whi ch have been used as starting mat eri al for
t hi ourea synthesis are the foll : 4- am nobenzam de,

Srap | JZﬁwwzﬁr(m@é’foa@m@ -1 ﬁtﬂyezalrirﬁlﬁ ﬁzlhﬂ”i?ﬁ%ﬂ’ff?’}”%fﬁlﬂﬁép )
rrger;g}gﬁ @E%hyl pi perazine, ethyl
prperi dP ne ~car Xyl ate, 2- pi peri di n- 4-yl et hanol ,

Hydrb}qi(tb@ﬂdﬁ?).lodbbﬁnﬁahbl(@g' M- Bord]) is added to a solution of 1,1,1,-trifluoro
6- met hoxypyr.i di n- 3-am ne, _6-chl oropyrldl n- 3- am ne

Beé\faae aﬁ-&rﬁnﬁ@ g, 64 mmoh) WAGN £10p)o TPt mixture 15 heated under
RS YERARL Y ATH08 updy BTG Pty 1 YD AR

Bhamnixtuee-i2 haatell andepiyetfindfoné houss 4n8 thea hdficto pthmirqva)ngh‘a Tind regction
3- anmi nopheny etr, zoI e, m nobu at e,
W%@HP‘&P‘PW&@H%C? @e TeBiC %W&Wgﬁﬁﬁﬁﬁwewzﬂée@?ﬁ Dsfigleum bther,
?ﬁ&&ﬁ’%l i%%elﬁdn Z—' l’fo&?l?ﬁg@%@atﬁ}gﬁg% :ﬂ%aezé‘lg -§l1 etNnone (P8) as white solid (1.2
B-710%).am nobenzoyl ) gl yci ne, 3-(3-am nophenyl ) propanoi c

acid, 3-(4-am nophenyl) propanoi c acid,
(3-am nophenyl )acetic acid, 4-am no-Npyridin-2-

SP enz ?]Q’?—%Hétflﬂ%&ﬂugi%ine?‘zylﬁ 2 3 QMPJ%W oekildd afibrmediate (P6)

am nophepyl ) mét hano (4- am nhophenyl ) et hanol
B/h{rézaRamthphéTEyIRj’gmeﬂwWH]Xe&xﬁanol hydr ochl ori de

‘T- -athin 4?{'] ﬂuoromethyl) 1,3-thiazol-5-yl] ethanone, obtained in Step I as described
above (1 g, 5.7 mmol), is dissolved in a mixture of THF (7.5 mL), DCM (7.5 mL) and

pyridine (1 g, 12.8 mmol). The resulting solution is cooled down to 0°C and acetylchloride
(0.6 g, 7.7 mmol) is added. The mixture is stirred overnight at RT. It is diluted with water
(10 mL) and extracted with DCM (3x25 mL). The combined organic phase is washed with
water, brine, dried over MgSOy, filtrated and concentrated. The resulting crude product, N-
[5-acetyl-4-(trifluoromethyl)-1,3-thiazol-2-yl)acetamide, is used in the next step without
further purification (1.1g, 90%).

Step III: 2-Acetylamino-4-(trifluoromethyl)-5-bromoacetyl thiazole (Intermediate 3)

N-[5-acetyl-4-(irifluoromethyl)-1,3-thiazol-2-yl)acetamide, obtained in Step II as described
above (1 g, 4.2 mmol), is dissolved in dioxane (50 mL). Bromine (0.67 g, 4.2 mmol) is
added and the mixture is heated at 60°C for 24h. The reaction mixture is concentrated. The
crude compound obtained is recrystallised in ethyl acetate and petroleum ether, affording
Intermedate 5 (0.8 g, 60%) which is mixted with bis-brominated intermediate in 4:6 ratio.

However, it is used as such in the reactions described hereafter. "H NMR (DMSO-ds) &:
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N, N- di met hyl benzenesul f onam de,
3-am nobenzenesul f onam de, 2-chl oropyri di n-4-am ne,

wd 2@5i06834N- net hyl benzenesul f onam de, PCT/EP2005/050102

N- (5-am nopyri di n- 2-yl ) acet am de,
2, 3-di hydr o-1 benzof uran- 5-am ne,
[2- (] -methyl pyrrolidin-2-yl)ethyl]am ne,
(2-pyrrolidin-1-ylethyl) am ne,
| - (3-am nopropyl ) pyrrolidin-2-one,
N- (2- am noet hyl ) acet am de, g, N- di net hyl
et hane- 1, 2-di am ne, 2-am noet hanol
4- (2-am noet hyl ) phenol, N, N-di net hyl propane-1, 3-
di am ne, 3-am nopropan-|-ol,
am ne, bet a-al ani n

[3-(I H d | -1 I I
ST CaDkTE 6. 3D AR o) e BV T AR

R RPAAeE e 3R E it Aoy

5-am nopyri di ne- 2-carbonitrile, (3-methoxy
phenyl ) am ne, (4-chl orophenyl)am ne, 3-am nobenzami de,
edi thy} ﬁr(n@t\ilamm(x).sqm‘romoacetvl) 1,3-thiazole-4-

qa-‘o_
l\)-
=

T
le [perme E&laﬁe (Pl)qwl'heFe?nOk gzg&g?%;f g%@%gl%tﬂ%{'m )L ).
4- am nobut an-1-ol, [3 (get hy@sul fonyl ) phenyl | am ne,

hydro chloride salt, 3 mypoprePanenitrile,
(3-pyrrolidin-I-ylpropy )_gni ne, (1, 1-dioxido-I-benzo
thi en- 6-yl)am ne, .

[ (I -ethyl pyrrolidin-2- yI)methyI ]Bam' ne,

am noacetonitrile, 2-nethyl propan-1-ani ne,

(2, 2- di net hyl pr opyl ) anilntermediate 6

ci s-(2-am nocycl ohexyl ) met hanol, hydro chloride salt,
trans-(2-am nocycl ohexyl ) met hanol , hydrochl oride salt,

?ﬁ F XY 5 2081519 - ardiiy I, 3-Biddo - Wd&flﬁbﬂat& axeime@iate (P5) wherein Rlis
& npr phoUn- 4-yl sul f onyl ) phenyl'] am ne,

an&OE%t yl “benzenesul f onani de,

]élo OV&%%EG d@ rf?_‘t_é%%r}lﬁg] di%%olv&iy ‘ﬁ'é&“ ﬁm 488 ‘cooled down to 0°C.

am ne,

$@cK et @yl?s’binfrﬁl’))&i Mddee ll)d ihaﬂmxt&re ibytitted ah RAriblh. Bl tbaction
[2-(IHT,2,4-triazol-| -y j am ne

nixfuse rfoRespFRdy The ering reSIii&;et lﬁ;ﬁrSSQlVEQﬁ%l ABslvcasRmple(20 mL).
@ﬂ (Gl 15{1&1&1&8 Fsaadﬂéleagd kR nhiEreSXQRl Srfiit® RITOBReaction

OW ar
ﬁiﬂch(ram dibutedr Woittn otdei ayd )amuada]mmrmm @odaté @3x25 mL). Combined

4-1 ( nocar bo hi. yI ) am_no] benzoj ¢ aci S
MEHRN ZUFE o RER0 yaigh etﬁk}‘il" Sy ree HV8u g@é@m Filtration and
Rapitlod! denel st R dkP 818 -ace1 2latlot I8-Biavole-4-carboxylate as
white solid (0.8 g. 29%). It is used in the next step without further purification.

Step II: Ethyl 5-acetyl-2-(acetylamino)-1,3-thiazole-4-carboxylate (Intermediate (P6)
wherein R is H R}is COOE#, R'is methyl and X is S)

Ethyl 5-acetyl-2-amino-1,3-thiazole-4-carboxylate, obtained in Step I as described above
(0.8 g, 3.7 mmol), is dissolved in a mixture of THF (10 mL) and DCM (5 mL) and pyridine
(0.73 g, 9.3 mmol). The resulting solution is cooled down to 0°C and acetylchloride (0.43
g, 5.6 mmol) is added. The mixture is stirred overnight at RT. It is diluted with ethy] acetate
(25 mL). The oranic phase phase is washed with water, brine, dried over MgSOs, filtrated
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urea, N-pyridin-3-ylthiourea, N pyridin-2-ylthiourea,
N- (4- met hoxyphenyl )t hi ourea, N-(4-

whyasossaphenyl )t hi ourea, N-(4-nitrophenyl)thi oRPCEEP2005/050102

N- (4- cyanophenyl )t hi ourea, N (4-

chl orophenyl )t hi ourea, N-(2-chlorophenyl)thiourea,

N: (2- met hoxyphenyl )t hi ourea, N -(3-

chl orophenyl )t hi ourea, N (3-hydroxyphenyl)thi ourea,
N-(2-no f holin-4-ylethyl)thiourea,
N-(2-piperidin-I-ylethyl)thgourea,

N- (2- met hoxyet hyl )t hi ourea, N-cycl ohexylthiourea, N
(3-nmof holin-4-yl propyl)thiourea,

N- (t etrahydrof uran- 2- yhnet hyl ) t hi our ea N- 1- benzof uran
-5-ylthiourea, N-I-benzofuran-5-y

(leIﬂCéWr‘-?@pﬂ@ﬁW§tlﬂﬁ rigde maduchs elxstalhiﬂ@fi ﬁ%ﬁh}é AGatare #d petrderm
é}lﬁe? Jlfyoar(i %gt%{rligﬁ)eghﬁx%cg& g’m%)'K[_3tﬂﬂ£éZ§}é|rfﬁﬂ }glaetgl ’as white solid

N—G(g%I%ﬁr oxyphenyl )t hi ourea, N pyri d| n- 3-yl t hi our ea.
The HPLC, NWMR and MS data provided in the exanpl es
descri bed bel ow are obtained as followed: HPLC. colum
Waters Symetry C8 50 x 4.6 nm Conditions: MCN H20 |,

L Ry e e
Wat ers ZI\/D (EE)LC 1H- NI\/R B:ruker DPX- 3(r)](¢)(|;/Hz Thet " C
Biior it Lo raBhL it aane pitu el Bt e

MV@(O;?_& Ay )nﬁl%l)@&@soﬁ@?l ﬁﬂ&oxaﬁQ@Qfﬂg‘OEHﬁnﬁeo(OBW)iﬂnol) is

erra(r) x300mn(upto
#Aldehandgher iixivecis sf:md aa@QSC pf@rr%brﬁhe eeagiionhnixfutgrisepnesairatest

0.09% TRA. Th h
ﬁmgaﬁr@e i g e S T e
&foi&@gmﬂ&mmﬁ% w\faﬁwte @&idL(UfJ\%SW@ 0G$ édnfabuifated Btk RbYSof bis-
(25 cmx 21.2 detection at 254 nm and

brominaigs nﬂmwiwz@ Hﬁwemrnlt (sub‘edc @ sseh gle reqqt_le;lsmwr%d ligrqafer.

RENME BRGS0l FHnn Rl 20 Balbar ity AL e P 00

S OVSERI) P61 ; MUEKI)B35.1. HPLC, Rt: 2.66 min (punty 70.54%).

Intermediate 7: Preparation of N-[5-(bromoacetyl)-4-methyl-1.3-thiazol-2-vl] urea
(Intermediate (P1) wherein R*is H, R® and R* are methyl and X is S).

0
HN N
2J<N4|
s Br
0

Intermediate 7:
Step I: N-(5-acetyl-4-methyl-1,3-thiazol-2-yl)urea (Intermediate (P6) wherein RisH R is
methyl, R is NH3 and X is )
2-Amino-4-methyl-5-acetylthiazole (3 g, 19.2 mmol) is dissolved in DMF (30 mL). CDI
(3.5 g, 21.1 mmol) is added and the mixture is stirred at RT for 3h. Ammonia 0.5 N in
dioxane is added (60 mL, 30 mmol) is added and the mixture is stirred for 2 days in a

closed system. The resulting precipitate is recovered by filtration, washed with petroleum
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WORR@s0RI¥E react or

cycl ohexane/ Et OAc or DCM MeOH mi xtures as el uents. The
m crowave chem stry is performed on a single node

Chem stry. Internediate 1: Preparation

of N-[ 5- (br onoacetyl ) -4-net hyl -1, 3-thi azol - 2-yl ]
acetam de, hydrobrom de salt (Internediate (Pl)
wherein R is H R3 andR 4 are nethyl andX is S). H I
HSYBr Hr o Internediate 1: Step | :

N-(5-acetyl -4-nmethyl -1, 3-tkj azol - 2-yl )acet am de
(Internediate (P6) wherein R is H R3 andR 4 are
met hyl andXis S) 5-Acetyl -2-am no-4-nethylthiazole
(P5) (12.35 g, 79 mml) is suspended in THF/DCM 3:2
m xture (150 nL). The m xture was cool ed down

etBGARd doipd i wlerevacu® opding Nadhonsety!- WPthﬂv%édth@;zoltZrﬁé)ma as
m&w@%ﬁggjéb n of acetyl chloride (8.43 nL, 119

e mxture was stirred 2 hours at QOC.
As the acetylation is conplete, the reaction is
Swpeh ARESe brniobcesl) ci-metlyi- 13 thinel-211] (70 (hitymediate 3l | ut ed

Wt h. Et h t d
¥ netign ghr e Bha sty sy Aboel By gh dartigapore
(Z'StgF '7§ nﬂﬁdl}j décﬁésgmcpﬁ du%&%@(')(ﬁmiﬁBﬁfmlheS(t 197 @d [yel isMaSa
trate evaporated. The resulting crude mass
ané tipunixfiufeds hd:aj;eddo ¥8'Cadvkinightt TbenreaquOIEtrmw Gywheshizsiedraad the

I N-
i mofe) BoBriniel cei L RR B grraleum stpom e
e(ft%?dui@ln%rm(@&a@%}_gd &Jléﬂess sgaHi RV £, Q'f?%!g@s)( rkr)ﬁritecé 3»'1‘['.3\ 7l_7|)°/{ 8f bis-

M
lreasingted mg:ﬁnegimtevat(dr:s% of slayglggnatq;pl_ Howper, it is -psem a§ such in the
SRRt Yo oriea félater. MEST): 277.81; M(ESI): 279.89. HPLC, Rt: 1.78 min
(purity: 36.29%)).

Amine 1: Preparation of 5-(3-aminophenvl)-1,3.4-oxadiazol-2-0l (Amine (NHR’R®)
wherein R® is Hand R®is 5 -Phenyl-[l,3,4]0xadiazol—2-ol):.§

H,N N

o
OH

Amine 1

Step I: Methyl 3-nitrobenzoate

3-Nitrobenzoic acid (1.00 g; 5.98 mmol; 1.00 eq.) is disolved in toluene (15 ml).
Timethylsilyl diazomethane in toluene and MeOH (1/1) (8.98 ml; 2.00 M; 17.95 mmol;
3.00 eq.) is added dropwise. The solution is stirred at RT for 1.5 h. Solvents are removed
affording methyl 3-nitrobenzoate as a yellow powder (940.70 mg; 86.79%).

'H NMR (DMSO-dg) &: 3.92 (s, 3H), 7.84 (m, 1H), 8.35 (m, 1H), 8.50 (m, 1H), 8.62 (m,
1H). HPLC, Rt: 1.8 min (purity: 99.1%).

Enrys(tm Optim ser from PePGDRER1005/050102
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Step I1:
N-[ 5- (bronpacetyl)-4-nethyl -1, 3-thiazol -2-yl]acetan de

W0 200683y om de salt. (Internediate 1) A sol ut POIEPRI00§050102

(3.36 nL, 65.6 Mol ) in 75 nL di oxane i s added
dropwi se to a sol ution of

N- (5-acetyl-4-nmethyl -1, 3-thiazol -2-yl)acetam de (P6),
obtained in Step | as descri bedabove, (10.40 g, 52.5
mrol ) in 200 nL di oxane. The resulting m xture is
heated at 500C for 19 hourgs The solution turns from
dark red to beige and remai ns a het erogeneous m xture.
By analytical HPLC, only 2.8%of starting material is
detected. The suspension is filtered, washed with a

1: 2 Et QAc/ hexanes m xture (50 nlL) and air dried for 15
Fiemd!: 3 Witrghopeohydiezdonedi ate 1 as a beige solid (11.2

0 Al B0 0 SLAES U TRy

H @th@% (410%&11; 138.09 Iirhd§NIR.00 BlyIp- ad d ) and. thi2. 1ﬁ14h1(681s stkdd, 1
}%)"pégt h@gg%nedﬁ g0°C§_€§E @%Opf&s anl R %ﬁérp%l{tg’[ﬁe}_grwpltgé L_}gm;ged is
*lﬂ%tg({ TR %dgr val l[Ole?J @.ﬁ% ﬁﬁlm% nzohydr 1de as Wh1te off solid (815.90

am no- | azo br ono

mﬁr%rve%@ ‘Hnmqumdjpés SR (s, (QIHjt’ETG'(Bﬂ |1H) &4 Rina)H), 8.36 (m,
erein R2 is R3 is nmethyl and Xis §).
15y &phsdithe 1915 (‘5-1mzetyl 2- ani no- 4- net hyl t hi azol e (P5)

(1.0 g, 6.4 mol) is suspended in 48% HBr solution in
water (20 nmL, 6.4 mmol ). The m xture is warnmed to 6Q0C
&aﬁHES$DhmbﬁﬁmﬂpfSBmﬂamﬁdZﬁﬂ m., 5.12 nmol, 0.8 eq) in

0t 3 A SR, el BeF i B Son o

§ E%Bén?&gaﬁzﬂe‘{b Y5 %{?Adlfﬁi oo\éﬁ fhd | fiethyarRBb BT $ul; 5.93

e solvents are eva%)or at ed he water is renpved
in;nobzléﬁtetl i DMFi(30.00 bt Tlmrreamd:ﬂmbllraﬂe iyerred etveee 8¢ andriyl

fZ)? bplgf.ﬁall;/en%s z}llrg Ee?nlolveldz ungerlvgmllosé HARE 8r|ar/1g%t0112quc%]1 olljubelized
in DCM and washed with HCl 0.1 M. The organic phase is concentrated. The resulting
precipitate is recoveréd by filtration, affording 5-(3-nitrophenyl)-1,3,4-oxadiazol-2-ol as a -
white solid (469.90 mg; 58%).

"H NMR (DMSO-de) 8: 7.84 (s, 1H), 8.19 (m, 1H), 8.41 (m, 2H), 12.91 (s, 1H). HPLC, Rt:
2.06 min (purity: 97.5%).

Step IV: 5-(3-aminophenyl)-1,3,4-0xadiazol-2-ol (Amine 1)

In a flask, is dissolved 5-(3-nitrophenyl)-1,3,4-oxadiazol-2-0l (369.90 mg; 1.79 mmol; 1.00
eq.) in MeOH (20.00 ml) under innert atmosphere. Palladium 10% on charcoal (190.03 mg;
0.18 mmol; 0.10 eq.) is added and the reaction mixture is stirred 5 minutes at RT. The
mixture is then put under atmospheric pressure of hydrogen. The reaction is completed
after 2 hours. The mixture is filtrated on celite and rinced with MeOH. The solvents are
evaporated under vacuo, affording 5-(3-aminophenyl)-1,3,4-oxadiazol-2-0l as a white
powder (283.30 mg; 89.55%). "H NMR (DMSO-ds) &: 5.43 (s, 2H), 6.70 (m, 1H), 6.89 (m,
1H), 7.08 (s, 1H), 7.14 (m, 1H), 12.44 (s, 1H).
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Internmediate 2 as colorless solid (890 ng, 74%yield).
1H NV\R (DMSO-d 6) d: 2.46 (s, 3H), 4.50 (s, 3H), 6.90
W@ Rooso684udH) , 9. 18 (br s, 2H). M (ESI): 234.1; R/EBI0D3/050102

236. 1. Intermedi ate 3: Preparation of
N-f 5- (bronoacetyl)-4-nmeth gl -1, 3-oxazol-2-yl1
acetamde (Internediate (Pl) wherein RR is H R3 and
R4 are nethyl and Xis O. 0 - <N+ 1 MO
Internmediate 3 Step 1 : 3-Brono- 2, 4- pent andi one
(Internedi ate(P8) whereinR% is H R3 is nethyl andHal
isBr) A solution of bromne (55.9 g, 0.35 nol, 18 nl)
in CCU (135 ) is added over 80 nmin to a bi-phasic
sol ution of 2,4-pentandione (P7) (35 g, 0.35 nol, 36
m_) in 1 1 CCLtf/vvater mxture3 (400 m_), keepi n the
gy At atiox ) AN K =—HUINE

. ' 5=(3 i2-amine GRS bot h
d.
(A AR B b, IR SS9

3- br ono- 2, 4- pent andi one (P8) as a sllghtly yel | owi sh

liquid (54.01 g, 86 %. LHNVR (DVBOd 6) d° 2.32 (s,
6H)5 5.64 (s, IH). Stepl
| - (2-am no-4-net hyl - | JOxa of. 5- yl ) et hanone

(I ntermedi ate (P5) whet ei nRZS H R3 is nethyl andXis
O . 3-Brono-2, 4-pentandi one (Pg) (26.66 g, 148.93
mml ) obtained in Step | as descri bed above, is

di ssolved in acetone (87 p\flide2 This m xture is added to
a solution of urea (22.36 g,

Thiosemicarbazide (455.69 mg; 5.00 mmol; 1.00 eq.) and 3-aminobenzonitrile (590.69 mg;

5.00 mmol; 1.00 eq.) are heated in TFA (2.50 ml) at 60 °C for 4h00. The mixture become a

thick yellowish solution. The reaction mixture is pourred into ice-water (15 mL) and
neutralized with saturated NaHCO; aqueous solution. The resulting precipitate is filtered,
affording 5-(3-aminophenyl)-1,3,4-thiadiazol-2-amine as white-off solid (291.00 mg;
30.27%).

The aqueous layers are extracted with ethyl acetate (3?(15 mL). The combined organic
layers is washed with saturated NaCl solution, dried éver sodium sulfate, filtered and
concentrated to give a 1:1 mixture of 5-(3-aminophenyl)-1,3,4-thiadiazol-2-amine and N-
[3-(5-Amino-[1,3,4]thiadiazol-2-yl)-phenyl]-2,2,2-trifluoro-acetamide (526.00 mg). The
undesired trifluoroacetamide can be deprotected in quantitative yield by dissolving it in 2N
solution of ammonia methanol (30 eq.) and stirred at room temperature for 3 hours. 'H
NMR (DMSO-dg) 8: 5.29 (br s, 2H), 6.59 (m, 1H), 6.85 (m, 1H), 6.96 (m, 1H), 7.06 (t, /=
8 Hz, 1H), 7.28 (br s, 2H). M(ESI): 191.3 ; M'(ESI): 193.3.
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372 mmol, 2.5 eq) in water (20 nL). The resulting
m xture is heated in order to obtain a clear solution

W@rasi0684ad st ri buted into 38 m crowave tubes (3PCi/EP2005/050102

each). The vials are heated to 1000C for 1200 s each
in the mcrowave oven. AlWvi als are conbi ned, NaHCgq 3
sat (100 m) and EtOQAc (100 m ) are added, the aqueous
phase is saturated with NaC and the phases are
separated. The aqueous phase is extracted with Et OAc
(4 times 100 m ). Conbinedsorganic |ayers are dried
over MgSq 4, filtrated and evaporated under reduced
pressure to give

| - (2-am no-4-net hyl -1, 3- oxazol - 5- yI )et hanone (P5) as
an orange solid(12. 09 g). . 4 jszed
'.1‘ renergl precad .:..- S 1116 4 L l ’ : H

q{ 911(16&6 &nta&sz‘i?cal(b%xvlﬁ th @g ﬁe&?atmﬁ'd}Meﬁwﬁg- (s,

mnﬁﬁpmamte@xmmmsm BhaoimRbis H2ny R soettyhpripanoate).
(I'nternedi ate (P6) wherein R? is H R3 andR 4 are

nmet hyl andXis O /}%L

| - (2-am no-4- et hyl -1, 340 DSyI)ethanone(PS)
obtained in Step Il as descrl bed above (12.55 g, 89.58
mol , 1. OO eq.) is dissolAmide3 n pyrl dine (300 m). The

gdm Lt&r ﬂ.%ﬁlgql &%R % dm?oéi nldO(f’i e 6ﬁ| (\%5 b(gﬁg(lsgcogé% to

ed @Fn@n)ll REbrideN@.26 QNP LS. At 16l QIOU el Ms @oﬁzﬂji adﬁeﬁ Qer [Pheinutes
m xture is stirred at r.t. overnight. HC sol ution

Werigofoup sgnmg)(&ftprsthgmngm@{f thg addi g,ﬂhee@ac,gp%alggqre jsdeated
{ t.ed
SRRl 15 B3 T coppely el PARFLR S i

éﬂ/ﬁ Fﬂt@ité@ifﬁﬁdry&ﬂlfef} affordgg eyl 3- ammopropanoate as a white solid (2.48 g;
e -4-net hyl -1, 3- oxa acet anmi_de ( P6)
%950 éa Nbﬁbw& ds)oﬁ |2&’1((13352H)82<37 (Sgé‘ﬂ; 3-62HSNVR: ?é&goﬂéa
ﬁ%‘ & 2. 12 (s, 3H, 2.34 (s, 3H, 2.35 (s, 3H), 11.64
) IH) . Step IV:
N-[ 5- (bronpacetyl)-4-nethyl -1, 3-oxazol - 2-yl ] acet am de

‘ & IH -2-yl)acetam de (P6)
? ta%'pﬂ)%rqaté Qrm%% %deﬁH ﬁb&ﬂ s f{él?’sa?tgan@ KSCN (1.5 eq) are heated under

reflux in THF (0.5 M). When the reaction is complete, the mixture was diluted with H;0
and extracted with EtOAc (3 portions). Combined organic phases was washed with HCI
IN, brine and dried over NaySQ4. After filtration and concentration, the isolated thiourea
(P2a) is used in bis-thiazol or oxazole-thiazole synthesis, following general procedure 1

described below.

Thiourea (P2a) preparation: Procedure B

The appropriate amine RR®NH (1 eq) is dissolved in acetone (1 M). This solution is added

to a mixture of ethoxycarbonyl isothiocyanate (0.8 eq) in acetone (0.5 M). The reaction
progression is followed by LC-MS. When it is complete, aqueous HCI 18% is added and
the mixture is extracted with two portions of EtOAc. Combined organic phases are dried
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w@owsmes4dp t he resulting sol ution,

72.95 mml, 1.00 eq.) is dissolved in glacial acetic
acid (250 m) and 10 drops of hydrobrom c acid 62% are

72.95 mmol, 1.00 eq.) is added dropw se and the

m xture is stirred at r.t. for 2.5 h. A beige
precipitate is forned. It is filtrated off, washed

wi th cycl ohexane and dri ed under reduced pressure to
lead to Internediate 3 as beige solid (14.89 g, 78 9.
1H NV\R (DMSO-d 6) d: 2.14 g¢s, 3H), 2.38 (s, 3H), 4.46
(s, 2H), 11.78 (s, IH. MI(ESI): 259.8; M-(ESI):
261.9. HPLC, Rt: 1.3 min (purity: 97.6%.Internedi ate
4: Preparation

of N-f 5- (2- brono-acetyl)-thiazol - T
qQENY e Pre Hitrated andrvapoyiedy Brerproducts arg uq:qglljéquéte tlpure fo be used

Sl B i T BTy s,
Tl A %&ﬂ?ﬁ&ﬁgﬁoﬂﬂ(@o@ﬁa B hofict! amg()‘)o i cae Bl 4. bM) yWh«m
8¢ Heprotecion ey ccalﬁ&et%é%et @H‘é‘“’( i§ 4?13563 e %ﬁ x?%ﬁ&lsg AN

fulibh G &xBhetetvit] BOAENS pbdisid). Rk Bfggmb heRQ dr€&ic@bver
Byioht hhaRad Gt ;

at1 on, her, andthen dried under
Mg@(up Filadtésrdi ewgposajeﬁ isntatad elnmme:ae@adt)dle Hiesleus¢dPta pis-digazal or

wh 9
‘Z‘alﬁltl"gﬁli‘%g‘l?}!%gya o %@TVLP‘@?%‘SS i desgribeddeoWoner ei n R2

is H Sodium acet oacet al dehyde (P7a) (4.5 g, 0.041
nol ) obtained in Step | as descri bed above, is

Thiswmeh (R2d) prepdaion: 2Bocedure CThe resul ting solution is
BPlotlodoc, (iEhT R phirt! e Pl o0 ol antst ol
Riigoned. 181 4 eq.y BQ6agkMiorade acetone (0.1 M, endothermic) and the mixture is
heated under reflux for about 15 min. Heating is stopped and the appropriate amine
R°R®NH (1 eq.), either neat or in acetone, is added as rapidly as possible maintaining a
vigorous reflux. Following the addition, the mixture is heated under reflux for 15 to 30 min,
then poured onto excess cracked ice with vigorous stirring. The resulting solid is collected
and liberally washed with H,0, followed by cold HyO/MeOH (1:1) or MeOH. The products
are usually sufficiently pure to be used directly for hydrolysis into the thioureas or
eventually purified by flash chromatography.

The resulting N-benzoylthiourea is added in one portion to a preheated (about 80°C)
stirring solution of 5% aqueous NaOH (0.5 M). When the deprotection is complete, the
mixture is poored onto ice containing excess aqueous HCL. The pH is adjusted to 8-8.5 with
NH,OH. The desired thiourea is filtrated and washed with NH4OH and water, or extracted
with EtOAc (3 portions) and dried over MgSOs. Isolated thiourea (P2a) is then used in the

bis-thiazol or oxazole-thiazole synthesis, following general procedure 1 described below.

Thiourea (P2a) preparation: Procedure D

The appropriate amine R*R'NH (1 eq.) is added to a 1:1 chloroform/water mixture (0.1 M).

Saturated NaHCOj solution in water (3 eq) followed by thiophosgene (1.1 eq.) are added

brom ne (3. FdI/BP2005/050102
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24h and is warnmed up to RT. The resulting solid is
collected by filtration and recrystallised with

werdwgloesaet at e and petrol eum et her, affordi ng 2P@T/BP®05/050102

acet oacet al dehyd (P8a) as a pale yellow solid (5.4 g,
78% . Step Ill: I-(2-Amno-1|, 3-thiazol -5-yl)ei hanone
(Internmediate (P5) wherein R2 and R3 areH andXi sS)

2- Bronpacet oacet al dehyde, obtained in Step Il as
descri bed above, (5 g, 0.03 nol) is dissolved in

et hanol (50 nlL). Thiourea (82.76 g, 0.03 nol) is added
and the reaction mxture is stirred 24h at RT and 3 h
under reflux. It is cooled to RT and the resulting
solid is isolated by fiItration washed with Et OH and

dried under_vacuo. |-(2-Am.no-I|, 3-thi azol - 5-
qrppvesa e Noinelhe baahaail%m DU aHiged oyermightirs: 2”1@, Gptipn Progeesgion

I
3350\ it P ) g o
andtdniyd owng80s Aaturated solution of ammonia in ethanol (1 vol) is added to the

@ll((gz oﬁAﬂsglggondégilﬁqlr% é)?/lgr@(gb at%rgtt Q ?geggtg)ngrﬁ%%en esdcoincr:]entrated

%&ﬁ? Sult Q:teﬂ 2&%&' r\ﬁn&f 1801@5 sééggg-mﬁro@lﬁg %’%ﬁz&ﬁi—ﬁl a

e utlon 'S to QOC. "Acetyl
aiithtde sadeent ls.o]]ateg th161146a4s n9eo fin) the bisdldelett @ nshzblachiardolet symthesis,

S stirred at RT is then diluted with
&@?@Wgéﬁﬁﬁ%ﬂ?w¢€§fﬁ qﬁggﬁPWh ethyl acetate (3x50 ni).
The conbi ned organi c phase is washed with water,

brine, dried over l\/gSCM filtrated and evapor at ed,
dhibwred ) h| azol - 2-yl ) acet am de (P6)

wh
ﬁﬁe[ gp—p(‘iplntf’)tr%oar??ﬁne ge‘{ éﬁl(lt A )akso ISSQI% e‘f]m \a{v@gt Qa0 -he M -
ﬂlﬁbﬁoﬁ)ﬂeﬂ’ﬂi&ﬁn@‘(?t% )-1s, Rtded)iadd Othe Znﬁﬁﬁea%ebﬁiﬁdd @own to 0°C.

obtai’ned i n as descri bed above

ﬁlmwh)asgenes(ldwsl@ |ad@d drapwite o Kigrieactigrn ispept at@ﬁsnﬁmrogressge 18
%ﬂoweM(),‘-Msz comp?etlgn,talﬁgnonla 2M in ethanol (5 eq.) is added and the
reaction mixture is stirred at RT. When the conversion is complete, solvents are removed
under reduced pressure, affording the expected thiourea (P2a), which is kept as crude:
product or recrystallized in a suitable solvent. Isolated thiourea is used in the bis-thiazole or

oxazole-thiazole synthesis, following general procedure 1 described below.

Bis-Thiazole or Oxazole-Thiazole Synthesis: General procedure 1

Intermediate P1 or Pla is dissolved in EtOH (0.5 M) and the appropriate thiourea is added
(1 eq). When P1 or Pla is used as salt, TEA (3 eq) is added before the addition of the
thiourea. The mixture is stirred for 1 to 24 h at temperatures ranging from —20°C to reflux.
When the reaction is complete, TEA (2-3 eq) is added. The desired product (Ja) or (Ib) is

isolated as indicated in the examples below.
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m xture i s heated at 600C for 24h. The reaction
m xture is concentrated. The resulting solid is

WO swbmtsadd by filtration and recrystallised in RCHEP2005/050102

acetate and petroleumether, affording Internediate 4
as white-off solid (1.2 g, 60%. 1H NVR (DVsQd 6) d:
2.17 (s, 3H), 4.76 (s, 2H), 8.47 (s, IH), 12.67 (br s,
IH. MESI): 261.09; Mt(ESI): 263.14. HPLC, Rt: 1.79
mn (purity: 94.32% . Internediate 5: Preparation
of N[ 5-(2- 90
brono-acetyl V4-trifl uoronet hvl -thiazol -2-vP- acetam de
(Internmediate (Pl) wherein R2 is H R3 is CF3 and R4
is methyl and X is S). O- <LFNH I TBr O
Inteinedlage SStep

C d d l

&&e mewmmMe(Pa\MHeHm2|HHMR3|s
xy(tosyl oxy)i odobenzene (3g, 7.7mmol) is
added to a sol ution of 1,1,1,-trifluoro

pent ane- 2, 4- di one (1Og 6 4 nno ) in ACN (10 nL). The

resulting mxture is @)’de refluxfor 45
m nut es, then cool ed and thiourea (0.59 g,
7.7 ol ) is added. ure @s heat ed under rel fux

for 4 hours and then sgand overnight. The
reaction mxture is conaen?rat ed and the residue is
recrystallised in ethylacetate and petrol eum et her,
af f or di ng 0y

- Aedind nmte"”( 4#%@4%}& 4Ry %M@arﬁ&ﬂy@@ yamindbdnzoic acid

(Aldrich) is added to a solution of N-[5-(bromoacetyl)-4-methyl-1,3-thiazol-2-yl]acetamide
(Intermediate 1) in BtOH. The mixture is stirred at r.t. for 30 min. The desired product is

* filtrated off the reaction mixture and washed with cold EtOH. Compound (1) is isolated as

a kaki solid (68%). "H NMR (DMSO-ds, 300 MHz) § 2.13 (s, 3H), 2.51 (s, 3H), 6.93 (s,
1H), 7.44 (m, 1H), 749 (m, 1H), 7.92 (m, 1H), 8.25 (m, 1H), 10.49 (s, 1H), 11.83 (brs,
1H). M(BSI): 373; M'(ESI): 375. HPLC, Rt: 2.6 min (purity: 92.8 %).

Example 2: 4-{]2-(acetylamino)-4-methyl-4.5-bi-1.3-thiazol-2-vl]Jaminobenzoic acid,

hydrobromide salt
OH N H
07/\1 : ?:;/ )
N 0
Her H/(S\

@)
According to the general procedure 1, 4-[(aminocarbonothioyl)aminoJbenzoic acid
(Lancaster) is added to a solution of N-[5-(bromoacetyl)-4-methyl-1,3-thiazol-2-
yl]acetamide (Intermediate 1) in EtOH.
The mixture is stirred at r.t. for 30 min. The desired product is filtrated off the reaction
mixture and washed with cold EtOH. Compound (2) is isolated as a white solid (67%). 'H
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Step I1:
N-[5-acetyl-4-(trifluoronethyl)-I,3-thiazol-2-yl)

waec@sacssde (I nternmedi ate (P6) whereinR2 is H R3I/EB2005/050102

CF3, R4 is nmethyl andXis S)

| -[2-am no-4-(trifluoronethyl)-I, 3-thiazol-5-yl]

et hanone, obtained in Step | as described above (1 g,
5.7 mol ), is dissolved in a mxture of THF (7.5 nl),
DCM (7.5 nmL) and pyridine (1 g, 12.8 mmol). The
resulting solution is cool ed dowmn to QOC and
acetylchloride (0.6 g, 7.7 mmol) is added. The m xture
is stirred overnight at RT. It is diluted with water
(10 nL) and extracted with DCM (3x25 nL) The conbi ned
organi c phase is washed wth wa ne, dried aver

VSO ds S A (R IR oYl £ TA4 dr s
BECTYEEG 54 i 211030 Sy P, P MBS 375 S -

MELC,IRS: 3usi Ghukity: Hh).next step mnthout further
purlflcatlon 1Ig 90% . Step I11I:

2- Acetyl am no-4-(tiifluoromethyl)-5-bronmoacetyl
hi az di . .
T‘\i’flu-aéiﬁi. [Lﬁeﬁzvqr'?' )aceta
m de, obtained in Ste as descrl bed above (19, 4.2
nol ), is dissolved g d;uoxane (50 nmL). Brom ne (0.67
g, 4.2 mol) is added afdJthe nmixture is heated at

600C for 24h. The reactPo Ni xture is concentrated.

The crude conpound obtain /d)\ recrystallised in ethyl

acetate and petrol eum et hers \f\[@l ng Internmedate 5

(0.8 g, 60% which is mxted w I s-brom nat ed
internediate in 4:6 ratio. Howev it is used as such
in the reactions described fereafter. 1H NVR (DMSO-d )
d:2.22 (s, 3H), 2.38 (s, 34/, 4.73 (s, 2H), 13.08 (s,

AE@ordm]g)gtE tﬂ@%&r@'}f@%dé@ 1 IQt‘ILI.-be‘n@ylthiéﬁrea W Ealer) is ﬁﬁ@d th;a solution

. ty 479
OAN-Ex(beastioatetyl)6t- mﬂhﬁlﬂa}«@taz@ﬁ }@]gcem@q (Pnlicrarlmedlate 1) in EtOH. The

@8‘&%%&%;??{‘5‘%”?{%1% g’ Eéglrgﬁé%{fﬂy s tl\‘i/&%l eapﬁegldn b%fgfvé]htﬁ_?re ngorated

IGRS degired pRAudt$s prBitiby by @usiEl chforhBogphy. Copound (3) is isolated as a
light yellow solid (34%). "H NMR (DMSO-ds, 300 MHz) & 2.27 (s, 3H), 2.56 (s, 3H), 4.61
(m, 2H), 6.78 (s, 1H), 7.49 (m, SH), 8.40 (m, 1H), 12.14 (s, 1E). M(ESI): 343; M*(ESI):
345, HPLC, Rt: 2.79 min (purity: 99.6 %).

Example 4: N-{4-methyl-2-[(2-phenylethyl)amino]-4,5-bi-1.3-thiazel-2-yl}acetamide
\( N
HN\§§
N
H
/ . Iy

“)
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\\ VO Internediate 6 Step | : Ethyl
5-acetyl -2-am no-1, 3-thi azol e- 4- car boxyl ate

W@ bovsmesaeddi at e (P5) wherein R2 is H and R3 i s EOEPI005/050102

Di oxoval erate (2 g, 12.6 mmol) is dissolved in CCU (20
m.) and cooled dowmn to QOC. SOCI2 (1.7 g, 17.7 mol)
is added and the mxture is stirred at RT for |h.The
reaction mxture is concentrated. The resulting
residue is dissolved in absolute ethanol (20 niL).
Thiourea (1.4 g, 18.9 mml 2 is added and the m xture
is stirred overnight RT. The reaction mxture is
diluted with water and extracted with ethyl acetate
(3x25 nmL). Conbi ned organi c phase are washed with

wat er, brine and dried ove S 4 Flltratlon a
Aspergpe &q the gersral Prﬁ@edgrsﬂvlélr{?@h%!ﬁe higgg (Lancaster) is Wed 04

| t
sﬁruﬁ&%{ H'[S G%%%g/térb K n{lé‘iﬂ iy yiE 8 Sl’;lg ?g%gté%ﬂed?( (ﬁg&f’lz[nemw P in
E@Hh’@hﬂmlﬁ(wetnh&ﬁred) airrefhixcfat 1.5h. TE$t @pq) ib thefcadulpd. The solvents are

5. _2- .3-t hi azol e- 4-
QRS S e B P B Dk CHIOmRQE D (o a ) was
gﬁétéhylts aﬁ‘i@@ villgy S%ilii @4@%5“}1 (DYISO-ds, 300 M) 8193 (5, 38D, 225

am no- hi‘azol é-4-carbox obt’ai ned
(grBH:“)t %P’O gﬁ B9 5084 QH), 3ead (&DQH% 6(43 & g1, "BOW(nIrﬁH))Y 64 6n, 1H),
i ssol ve

H8 Gy dr s BT @S0, g 1t Sl o . ™

solution is cool ed domn to OC and acetyl chloride
S-b-m%-tma%&llﬂ abelamigk " r ed

yI acetate (25
m.). The oranic phas ase i's mashed with water,
brine, dried over My | tratedand concentrat ed.
The resulting crude pro\d/ is crystallized in ethyl

acetate and petrol eum etfe yaf fording ethyl
5-acetyl -2-(acetyl am no)-1, §Lh ol e- 4-car boxyl ate as
white solid Ntii

®)

According to the general procedure 1, piperidine-l-carbofﬁioamide (Lancaster) is added to
a solution of N-[5-(bromoacetyl)-4-methyl-1,3-thiazol-2-yl]acetamide (Intermediate 1) in
EtOH. The mixture is stirred at reflux for 1.5 h. TEA (2 eq) is then added. The solvents are
evaporated and the desired product is purified by flash chromatography. Compound (5) is
isolated as a colorless solid (82%). 'H NMR (DMSO-ds, 300 MHz) & 1.46 (m, 6H), 1.98 (s,
3H), 2.29 (s, 3H), 3.29 (m, 4H), 6.64 (s, 1H), 11.86 (s, 1H). M(ESI): 321; M*(ESI): 323.
HPLC, Rt: 2.73 min (purity: 95.2 %).

Example 6: N-[2-(allylamino)-4-methyl-4,5-bi-1,3-thiazol-2-vl]acetamide

~°
HN\(/ )
S{N
/S»\N/\/
H

(6)
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(0.6 g, 62% . Step IE Ethyl
2- (acetyl am no) - 5- (bronpacetyl)-1, 3-thi azol e- 4- car hoxy

wo ad0s/06d4mt er nedi at e 6) Et hyl PCT/EP2005/050102

5-acetyl -2-(acetyl am no)-1, 3-thiazol e-4-carboxyl at e,
obtained in Step as described above (0.6 g, 2.3 muol)
is dissolved in dioxane (50 nL). Bromne (0.37 g, 2.33
nol) is added and the mixture is stirred at 600C for
24h. The reaction m xture is concentrated. The
resulting crude conpound i®3recrystallised in ethyl
acetate and petrol eum ether m xture, affording
Intermediate 6 as white solid (0.7 g, 90%9. It is
contam nated with 19% of bi sbrom nated internediate.

MEPBAELTa e e RCRBIGEICN B 00w (B addpy o apongor & 1
f y 3 |

L N

fhixtire i ytirredQt A8 for 1. ﬁheTElﬁe(ﬂi g} B then a&&edp'ﬁ]e aolivents are evaporated

%Rﬁ&e%g’gﬁg& gﬁ{i}){llji tigglﬁé@nq%%gtrqg maﬂ dl{é} I%JIS(glated asa

EE*%PC% v')SlHt%q{ @N@bﬂﬁfﬁé}go ﬁzﬁ@ 3H) 2.4 (s, 3H), 3.90

it i B syt
465 . ol 59 % 18 40 Gethn H (v 2550 b3 Ptte! nt Fodinin
éﬁn&gﬁﬁp%znns added and the mixture is stirred at RT

nia 0.5 Nin dioxane is added (60 nL, 30
mmol) is added and the mxture is stirred for 2 days
in a closed system The resulting precipitate is

9 i1 BEE G TG

N-(5 acetyl 4 rrethyl-l 3-thi azoI-2-yI)urea as
colorless solid (1.5 g,,0399% .

HN\(/N
5 J

(7

According to the general procedure 1, N-pyridin-3-ylthiourea (Lancaster) is added to a
solution of N-[5-(bromoacetyl)-4-methyl-1,3-thiazol-2-yl]acetamide (Intermediate 1) in
EtOH. The mixture is stirred at reflux for 1 h. TEA (2 eq) is then added. After addition of
water, the desired product is filtrated off and washed with water. Compound (7) is isolated
as a yellow orange solid (91%). "H NMR (DMSO-ds, 300 MHz) & 2.18 (s, 3H), 2.53 (m,
3H), 7.01 (s, 1H), 7.41 (m, 1H), 8.17 (m, 1H), 8.22 (m, 1H), 8.89 (d, J=3 Hz, 1H), 10.57 (s,
1H), 12.11 (s, 1H). M(ESI): 330; M'(ESI): 332. HPLC, Rt: 1.97 min (purity: 98 %).
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Step Il: N[5-(bronoacetyl)-4-nethyl-I,3-thiazol-2-yl]
urea (Internediate 7) A solution of

W@ 200a0684y4 - 4- et hyl -t hi azol -2-yl) urea, obtai nedI/EP2005/050102

Step | as described above (1.5 g, 7.5 nmol), is

di ssol ved in dioxane (200 nL). Bromne (1.2 g, 7.5
mol ) is added and the m xture is heated to 600C
overni ght. The reaction m xture is concentrated and
the resulting crude product is recrystallised in ethyl
acetate and petrol eum et hepsa m xture, affording
Internmediate 7 as colorless solid (0.55 g, 26%. It is
m xed with 7% of bisbrom nated internmedi ate and 55% of
starting material. However, it is used as such in the
reactloq$ descrlbed here%fter gﬁ(E?l;

Am ne 1: Preparat|on

of 5- (3- am nophenyl ) -1 ,3, 4- oxadi azol - 2-ol (Am ne
(NHRSR6) wherein RS H and R6 is

5- Phenyl -[ |, 3, 4] oxadH ol), Amne 1 Step I:

Met hyl 3-nitrobenzoate i trob ic acid (1.00 g;
5.98 nmmol; 1.00 eq.) is di ve i toluene (15 m).

Ti met hyl si Iyl di azomet hane i BfOT¥ene and MeOH (1/1)
(8.98 m; 2.00 M 17.95 nmoP; B8.00 eq.) is added
dropwi se. The solution is stirred at RT for 1.5 h.

Sol vents are renoved afforﬂing met hyl 3-nitrobenzoate

BofinkSh 9 b ARMEEeLRAY, FOnlin SRS ¢ MR (EHER

(é)glltloﬂ ol g—[8 (&3m()ﬁﬁ§tyl)¥4)met]lr§FP-llG-ﬂr1]1Eloi -2- yl]gzemmde(@nmlme}hate 1) in
19 tep || Ni t r ohenzo razide _ Me
BOW T bR trg 1 AEAGS At hoR DG eTc?e golycgts are

f d
ShaS8ly B0 A1HELRS O v e s st 9
Bblated Bd beige yellow solid (51%). "H NMR (DMSO-ds, 300 MHz) 5 2. 17 (s, 3H), 2.51
(s, 3H), 6.98 (m, 1H), 7.05 (s, 1H), 7.12 (m, 1H), 7.75 (m, 1H), 8.35 (m, 1H), 11.49 (s, 1H),
12.07 (br s, 1TH). M(ESI): 330; M (ESI): 332. HPLC, Rt: 2.07 min (purity: 98.2 %).

Example 9: N-{2-[(4-methoxyphenyl)amino]-4-methyl-4,5-bi-1,3-thiazel-2-yl}

0
- N
S
/“\LQ
" h

&)
According to the general procedure 1, N-(4-methoxyphenyl)thiourea (Lancaster) is added

acetamide

to a solution of N-[5-(bromoacetyl)-4-methyl-1,3-thiazol-2-yl]acetamide (Intermediate 1)
in EtOH. The mixture is stirred at reflux for 2 h. TEA (2 eq) is then added. The solvents are
evaporated and the desired product is purified by flash chromatography. Compound (9) is
isolated as a brown solid (60%). "H NMR (DMSO-ds, 300 MHz) & 2.25 (s, 3H), 2.54 (s,
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walréosaessmtler vacuo,

hour at RT. It is stirred at 60Q0C for 6 hours and RT
overnight. The precipitate fornmed is filtrated and

white-off solid (815.90 ng; 86.73%. 1H NVR ( DVMSO- ds)
d: 4.62 (s, 2H), 7.76 (m IH), 824 (m IH), 8.36 (m
IH, 8.63 (s, IH, 10.15 (s, IH. Step II1I:
5-(3-nitrophenyl)-I, 3, 4-oxadi azol - 2-0
| J' - Car bonyl di i m dazol e (641.18 ng; 3.95 mmol; 1.00
eq.) is added to a OOC sol @wtion of
3-ni trobenzohydrazide (715.90 ng; 3.95 mol; 1.00 eq.)
and triethylamne (822.18 m; 5.93 mvl; 1.50 eq.) in
DNF ( 30. OO ni) The reaction nixture i's stirred

Sol vent s

t ween poved
TRGAE Godllo6 8F (onth A4 4. angb (B a5 MBS 361
[ washed with HO 0.1 M The
organlgzéﬁgggﬂngﬁy%nc ntrated. The resulting
precipitate is recovered by filtration, affording
Bxaniple) 10:MNo Phgh v drexyphendd)ambd]-d-nethyP4.51bi-43-thiagdhi2t
solid, (469.90 ng; 58% . 1HNVR(DMSO 6) d: 7.84 (s,
I 19 (m IH), 841 (m 2H), 12.91 (s, IH). HPLC
Rt: 2.06mn(purity: 97.5%. Step IV:
5- (3-am nophenyl ) -1, 3 4- oxadi azol -2-o0l (Amne 1) In a
flask, is dissolve
5-(3- n|trophenyl)-l 4Noxad|azol 2-ol (369.90 ny;
1.79 mol; 1.00 eq (20, 0@HM ) under innert
atnosphere PaIIadlun1 on c noal (190.03 ng; 0.18
nmol ; 0.10 eq.) is added eactlon m xture is
stirred 5 minutes at RT. xture is then put under
at nospheric pressure of hy roé%n The reaction is
conpl eted after 2 hours. Zﬁﬁ)n1xture is filtrated on
celite and rinced with M The solvents are
evapor ated under vacuo, affording

5- (3-am nophenyl 3,,4-0 azo| Whi
Acc(ordlng to the ICg)enera pr)ocedure 1, N- (4)1(% ciroxzyphengl)tglourea (Lancasters 15 added to

a solution of N-[5-(bromoacetyl)-4-methyl-1,3-thiazol-2-yl]acetamide (Intermediate 1) in
EtOH. The mixture was stirred at reflux for 2 h. TEA (2 eq) is then added. The solvents are
evaporated and the desired product is purified by flash chromatography. Compound (10) is
isolated as a light pink solid (50%). 'H NMR (DMSO-ds, 300 MHz) & 2.17 (s, 3H), 2.50 (s,
3H), 6.79 (m, 3H), 7.43 (m, 2H), 9.19 (s, 1H), 9.98 (s, 1H), 12.07 (s, 1H). M(ESI): 345;
M(ESI): 347. HPLC, Rt: 2.52 min (purity: 99 %).

af fordi ng 3-nitrobenzohydrpel/Er2085050102
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powder (283.30 ng; 89.55% . 1H NVR (DMSO-de) d: 5.43
(s, 2H), 6.70 (m IH), 6.89 (m IH, 7.08 (s, IH,

wWQa 2@048/06834 | H), 12.44 (s, IH.Am ne 2: Prepar at PGIEP2005/050102

of 5- ( 3-am nophenyl )-1I., 3v4-t hi adi azol - 2- am ne( Am ne
(NHR5R6) wherein R5 is Hand R6 is

5-Phenyl -[ I, 3, 4] t hi adi azol -2-ylam ne). NH2 Am ne 2

Thi osem car bazi de (455.69 ng; 5.00 mmol; 1.00 eq.) and
3-am nobenzonitrile (590.69 ng; 5.00 nmol; 1.00 eq.)
are heated in TFA (2.50 m Y at 60 OC for 4hQOO The

m xture becone a thick yell ow sh sol ution. The
reaction mxture is pourred into ice-water (15 nlL) and
neutralized with saturated NaHCOs aqueous sol ution.

The iesultlng 05e0| |Eate IS f||tered

V\,hlte of f solid (2910@ ;3027% The aqueous

| ayers are extracte th ethyl acetate (3x15 nlL). The
conmbi ned organic IayHN shed with saturated NaC
solution, dried over s msulfate filtered and
concentrated to give a xture of

5- ( 3-am nophenyl ) -1, 3, 4- th/ -2-amne and N

[3-(5-Anmino-[I,3, 4]th|ad|az§| 2
| uor o- acet am de (526.00 ng). Tk
trifluoroacetam de can be depratected in quantitative
yield by dissolving it in 2N sol yti on of amoni a

met hanol (30 eq.) and stirred atNPoon1tenperature for
3 hours 1H NWVR ( DVsCd 6)# 5.29 (br s, 2H), 6.59 (m

6.85 (m IH, 6.96 ( 1)I 7.06 (t J = 8 Hz,

A(!?%'rdmé t8 %he( é%ﬁerﬁ Cgégcjéaure M N@hﬁmphleﬁ?l)tﬁoured\/{*ﬁlﬁﬁh) is added to a

ner al procedure or esterifieation of

sahvitio of V- [d (brbmb@pWandﬂ\yHRSN@?Z%éﬂwﬁamﬂs (Inferpnediste Ron
G0N T B fer e i e rera iR B e Rt il
&8pdrated Bl el dedic@ pRBQAIsShrified by flash chromatography. Compound (11) is
isolated as an orange solid (40%). "H NMR (DMSO-ds, 300 MHz) § 2.13 (s, 3H), 2.49 (s,
3H), 7.10 (s, 1H), 7.83 (m, 2H), 8.23 (m, 2H), 11.10 (s, 1H), 12.09 (s, [H). M(ESI): 374;
M (ESI): 376. HPLC, Rt: 3.69 min (purity: 100 %).

I) phenyl]-2,2,2-trif
ndesi red

Example 12: 4-{[2-(acetylamino)-4-methyl-4,5-bi-1.3-thiazol-2-yllamino}benzamide

Y
HN\(/ )
/S)\H

NH

12)

According to the general procedure 1, 4-[(aminocarbonothioyl)amino]benzamide (obtained

from 4-aminobenzamide from Aldrich following procedure C) is added to a solution of N-
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o Amne 3 A mxture of beta-alanine (2.00 g; 22.45
mol; 1.00 eq.) in MeOH (20.00 mM) is cooled to 50C.

wahbdostyd44chl oride (3.26 m; 44.90 mol ; 2. 00 ePCIEPH05/050102

sl owy added over 15 mnutes under rigorous stirring.
After the conpletion of the addition, the reaction

m xture is heated under reflux overnight. The reaction
m xture i s concentrated under vacuum The resulting
oil is treated with dry ether, affording nethyl

3-am nopropanoate as a whive solid (2.48 g; 79.08%.
1H NW\R (DMSQd 6) d: 2.71 (m 2H), 2.97 (s, 2H), 3.62
(s, 3H), 8.22 (s, 2H, NH2). Thiourea (P2a)
preparation: Procedure A The appropri ate am ne R5R6NH

sal t d KSCN (1.5 heat ed d
(5-Gorprmacety)) 1 #ﬂret%l Sipoldminetmie  Gburedits 3 donBhR Jhe

t.h t
Rt Fir g ) LS h A 60 R0 AA BERER oAy e
dekiteld pri6ducl N, filricd offand dashed! watiewatéda ISO therAfptuglied by flash
filtration and concentration, the. isol t.hi
%m}ograﬁhm Sempquad 2 )is fsplaigd 61 a leﬁalt ‘Efk?ézseh@&?‘% alg W@{ (Bhso-
& (Ph I es
EYPRAREA S QL 3?{2“3261)(9%26 PAAFIIHIE sluBes s (Roth, 785
@pgﬂygm@t(@ IHDTI @7 [ REN |'M(HSI)SQ72 |M+(E$I$SSGMVI$ELG I’Rt 2 73 min
acetoneaé) This solution is added to a m xture of
EuitB¥9Sdhbony| i sot hi ocyanate (0.8 eq) in acetone (0.5
M. The reaction progression is followed by LC M.
When it is conplete, aqueous HO 18% i s added and the
Dianipld’ €3:106-[226{4-[(@dkesiphdet d2in-1vol) qaelydniy pten df ankih€)demethyl-4.5-
Conbl neTf organi c hases ar e dri edover MySq 4,
pgetanids qaceatesall oducts are usual |y

sufflC|entfy7pure_to-be'used

o:(

N

Qa0
F,C OH

(13)

According to the general procedure 1, N-{4-[(4-benzylpiperazin-1-yl)carbonyl]
phenyl}thiourea (obtained from commercial —{4-[(4-benzylpiperazin-1-yl)carbonyl]
phenyl}amine following procedure C) is added to a solution of N-[5-(bromoacetyl)-4-
methyl-1,3-thiazol-2-yl]acetamide (Intermediate 1) in EtOH. The mixture is stirred at
reflux for 2 h. TEA (2 eq) is then added. The solvents are evaporated and the desired
product is purified by preparative HPLC. Compound (13) is isolated as a beige solid (42%).
'H NMR (DMSO-ds, 300 MHz) 8 2.13 (s, 3H), 2.49 (s, 3H), 3.25 (m, 6H), 3.88 (m, 2H),
4.36 (m, 2H), 6.98 (s, 1H), 7.47 (m, 7H), 7.73 (m, 2H), 9.90 (br s, 1H), 10.60 (s, 1H), 12.08
(s, TH). M(ESI): 531; M'(ESI): 533. HPLC, Rt: 2.76 min (purity: 9.9 %).
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directly for hydrolysis into the thioureas or
eventual ly purified by flash chromatography. The

w0 e@aloss4mg N- et hoxycar bonyl thiourea i s heat edPE/ERDODG0102

in cone. HO (0.1 M. Wen the deprotection was
conplete, the mxture is diluted wwth water, basified
Wi th NHAOH sol ution and extracted with EtQAc (3
portions). Conbi ned organi c phases are dried over
MySCU. Filtrated and evaporated isol ated thiourea
(P2a) is then used in bis-ahiazol or oxazol e-thiazole
synthesis, follow ng general procedure 1 described
bel ow. Thi ourea (P2a) preparation: Procedure C Benzoyl
chloride (1.1-1.4 eq.) is added over 5 mn to a
freshl orepared solutlon of NH4SCN (1 1-1.4 eq.) in
268 Vs . gthxl-4 b 1 .Aj..an- A T "‘ and t he
ntxture i's heated under reflux for about 15 mn.
Heating is stopped and @he appropriate am ne RSR6NH (1
eq.), either neat or acetone I's added as rapidly
as possible nalntalnlh orous reflux. Follow ng
the addition, the ntxt s heated under reflux for
15 to 30 min, then poured 0 w excess cracked ice with
vigorous stirring. The resu t ysolid is collected
and liberally washed with H2& oflomed by cold
H2OZMeOH(1: 1) or MeOH. Thgzﬁroduots are usually
sufficiently pure to be u % directly for hydrolysis

AdbiRink IS tHe YeRMH1GRSce e Y BbuLRI(FIMkA) UY bddee tb b)ﬂolﬁth(ﬁsdf N-[5-
chr onmat ogr aphy. The resultln N- benzoyl t hi our ea

(brdtheateiyl):- 4em]ehxbd ﬁtth@zvlﬂol]@eﬁgm@ﬁ datesmediated)in F@Qﬁcyhe mixture
t
ebrhebee FEH & Tt Al b RE, MACRLEs aconclifnd 8

de§ifed b hsrpuﬁﬂe@b(y:ﬁ@ls ct&@tﬂz&@ﬂ@hﬁ@ompﬁnﬁl (b4 is Bolaield esst lmge
to 8-8. § with NHAOH. The desired thiourea |z%g|lt e%
sahdi(Shs hE AR DM PHCROBNEZ A 5T (s, 3D, 2%t (6D 25D, 7

O@h% Bo rS &;4‘? e 95§ MRkIRSS. MIRORL SO Ahfidpurity: 99.9

Example 15: N-(2-anilino-4-methyl-4.5-bi-1.3-thiazol-2-yl)acetamide

o
el

'{1 ’
L

13)
According to the general procedure 1, N-phenylthiourea (Aldrich) is added to a solution of
N-{5-(bromoacetyl)-4-methyl-1,3-thiazol-2-yl]acetamide, hydrobromide salt (Intermediate
1) and TEA (3 eq) in EtOH. The mixture is stirred at reflux for 1 h. TEA (3 eq) is then
added. After addition of water, the desired product is extracted with EtOAc (3 fractions)



10

15

20

W@ e@sAa6std on:

bi s-thi azol or oxazol e-thiazole synthesis, follow ng
general procedure 1 described bel ow. Thiourea (P2a)

eq.) is added to a 1:1 chloroformwater m xture (0.1
M. Saturated NaHCg 3 solution in water (3 eq)

foll owed by thiophosgene (1.1 eq.) are addeddropw se
at Q0C. The bi-phasic m xture is stirred overnight at
r.t. The reaction progression is followed by TLC
After conpletion, the orgarfdc phase i s separated,
washed with water and dried over MySCU. A sat urat ed
solution of ammonia in ethanol (1 vol) is added to the
chl orof orm sol ution, and stirred overnight at r.t. The

LRI R PR Y P —
KR MNLS0. ), 360MER) 82991 gﬁjsgt4§<e4 YRRk 68 (S QHREM (m, 150, 7.2

ais usedin hi'azo
x| B63 @m aHy16.28 yn t1H S0 (4, aH). dW(E&j;) @EQJM &ESI): 331. HPLC,
rg dur described bel ow. Thiourea (P2a)
slt R pBIFI ‘Protkdure E The appropriate am ne RSR6NH
(1 eq.) is dissolved in THF (0.05 to 0.1 M.

xNeble SIPR QR ey Y. mnh 198-bi- 135 ANION 1ARGahide
MmXxture 1s coole own I ophosgene €q.) is
added dropwi se. The reactlon is kept at Q0C. Its .
progression is follomggoby LC-MS. After conpletion,
ammonia 2Min ethanol ¥5 I's added and the
reaction mxture is stm\Y? at RT. Wen the conversion
is conplete, solvents ar & ved under reduced
pressure, affording the expgcted thiourea (P2a), which
is kept as crude product or sech allized in a
suitabl e solvent. Isolated thio 9 is used in the

bi s-t hi azol e or oxazol e-thi azol e synthesis, follow ng
general procedure 1 descri @l bel ow. Bis-Thiazole or

AivEHo 0 dive EPIb PP 4. Qreml b pIBRHY (Pogingg from
aRFbEbR ARRMAG! BliGwihE RAERR BY iRJH&D to a solution of of N-[5-
(bromoacetyl)¥4-methy1-1,3-thiazol—2-y1]acetamide, hydrobromide salt (Intermedfate 1)
and TEA (3 eq) in EtOH. The mixture is stirred at reflux for 1 h. TEA (3 eq) is then added.
After addition of water, the desired product is extracted with EtOAc (3 fractions) and dried

over MgSQ,. It is then purified by flash chromatography. Compound (16) is isolated as a
light beige solid (74%). "H NMR (DMSO-ds, 300 MHz) & 2.14 (s, 3H), 2.46 (s, 3H), 3.42
(m, 4H), 3.74 (m, 4H), 6.89 (s, 1H), 12.03 (s, 1H). M(ESI): 323; M'(ESI): 325. HPLC, Rt:
2.5 min (purity: 99.5 %).

Procedure The appropri ate am ne REREMIH0£/050102
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(1 eq). Wien PI| or Plais used as salt, TEA (3 eq) is
added before the addition of the thiourea. The m xture

- 200C to reflux. Wien the reaction is conplete, TEA
(2-3 eq) is added. The desired product (la) or (Ib) is
isolated as indicated in the exanpl es bel ow. Exanple 1
3-f

f2-(acetyl am no) - 4-net hyl -4, 5-bi -13-thi azol -2-vl]aniin
o}benzoic acid, hydrobromme salt (1) According to the
general procedure 1,

3-[ (am nocar bonot hi oyl ) am no] benzoic acid (Al drich) is
added to a sol ution of

N-[5 (brormaceryl)-4 rrethyl-l 3-thi azol 2 -yl ] acet am de
ARIpLe et d-methnjlpiperpzin-di vhr4 at

o) e deS|red product is f||trated of f
Ctt‘lm"{e trrﬂ’ﬁgmgl&ht ;';E} and washed with cold Et OH
Compound (1) is isolated as a kaki solid (68%. 1H NWR
(DVBSO-dd, 300 MHz) d 2 13 (s, 3H), 2.51 (s, 3H), 6.93
(s, IH, 7.44 (m IH)( 749(m d)H), 7.92 (m 1H,
8.25 (m I1H), 10.49 3 (br s, IH. M
(ESI): 373; M+(ESI): Mg /HPLE;C H 2.6 min (purity:
92.8 % . Exanple 2;
4-{f2- (acetyl am no) - 4rreth|A bi-1,3-thiazol-2-vll
am no} benzoi ¢ acid, hydrobrém /S%alt (2) According to
t he gener al procedure 1,

4-[ (am nocar bonot hi oyl )am' nol] benzoi ¢ acid (Lancaster)
is added to a solution of

&%J acg? nggl%% %)gee?l?rr% gﬁetf{ﬂé{th)_rﬂ%npgfa tl(ﬁmo]llﬁoannde ob&e}uéedlfré)m
Bhﬂeﬂm&l@@ex@im& frém Fhoka foﬁ@wiﬂg Iprocaa‘mea Bleisiadded tpa mim;:on of 8f N-[5-
filtrated off the reaction m.xt 1t§md vvasmiqf H

rsTiparbOH-mebyionaz) i pectmids, Jydabgaids s (ermspliate 1

%nﬁ&@% Je%d[—?ﬁ%re g%ﬁn&% }eﬂqx %r %% TEA (33421) is tien48ded.

After addition of water, the desired product is extracted W1th EtOAc (3 fractions) and dried

over MgSO,. It is then purified by preparative HPLC. Compound (17) isolated as a green
oil (67%). "H NMR (CDCl;, 300 MHz) & 2.36 (s, 3H), 2.58 (s, 3H), 2.86 (s, 3H), 3.10 (m,
2H), 3.83 (m, 6H), 6.71 (s, 1H), 14.92 (br s, 1H). M(ESI): 336; M'(ESI): 338. HPLC, Rt:
1.71 min (purity: 93 %).

Example 18: methyl 1-[2-(acetylamino)-4-methyl-4,5-bi-1,3-thiazol-2-yl] piperidine-3-

\(0 \
g
S
N 0O
/S%'\O}O

(18)
According to the general procedure I, ethyl I-(aminocarbonothioyl)piperidine-3-

carboxylate

carboxylate (obtained from ethyl piperidine-3-carboxylate from Fluka following procedure
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2H), 7.90 (d, J=9 Hz, 2H), 10.71 (s, IH), 12.07 (s,
IH. M(ESI): 373; M+(ESI): 375. HPLC, Rt: 3 nin

WO paosiosssass 95 99 . Exanpl e 3: PCT/EP2005/050102

N-f 2- (benzyl ami no) - 4- et hyl -4, 5-bi -1, 3-t hi azol - 2-v
acetam de s- (3) According to the general procedure 1,
N- benzyl t hi ourea (Lancaster) is added to a sol ution of
N-[ 5- (bronpacetyl)-4-methyl -1, 3-thi azol - 2-yl ] acet am de
(Internediate 1) in EtOH The m xture is stirred at
reflux for 1.5 h. TEA (2 d8) is then added. The

sol vents are evaporated and the desired product is
purified by flash chronmat ography. Conpound (3) is

i solated as a Iight yell ow solid (34% . 1H NVR (DVMs(Md

Bng a(c)ige (assolq% of %ﬁ%&%oa%q?)@k&%%ﬁ(@-thiafz"?_]ﬁ%l%gatﬁde

hiydobrbriitle sMr (Iﬁﬁfﬂled'iﬁé" 1) Mﬂ(f@& X3 e4b EtGIPLThe MRiture2is E8rredd a1

purity

reﬂLu{(zfombhhl}EA 23 ﬁc()és mg&e@tm F@Wil%ld’f Wples, the dgsired product is
I I
A

cﬁ@ﬁﬁ@t faphyd GbﬁllpbﬁnﬂC{NS)ofS 1solated as a light yellow solid (61%). "H NMR

N[ 5- brormacetylz 4-nmet hyl -1, 3-t hi azol - 2254/ dsa tamge
(DMSO@%;T%NMMH@) 8373 o0, BEOH.0 Tl THR 2t 16r(® 38, 247 Gr 88, 273 (m

CEITATAEY A O R R A

1295 '(sf igd Mesh)! shvtesgmat aerap Ry 3.1Caiip@uiis: s(oas)%)mas
i solated is a Ilght yeIIowsolld (74% . 1H NMR ( DvsQd
6300I\/Hz)d193(s 3H) 225(s 3H), 270(t

. N-O 0 ) A5

lgééﬁhm“a 359. HPLC Rt 2. 79 mn.(pur|ty 93. 3 9 .

anpl e 5:
N- (4- et hyl - 2- pi peri“ﬂ(gvl-yl-&s-bi-l.,3-thi azol - 2-yl)
acet ami de 0 S/
B
SXNQX
OH
(19)

According to the general procedure 1, 4-(2-hydroxyethyl)piperidine-1-carbothioamide
(obtained from 2-piperidin-4-ylethanol from Aldrich following procedure B) is added to a
solution of of N-[5-(bromoacetyl)-4-methyl-1,3-thiazol-2-ylJacetamide, hydrobromide salt
(Intermediate 1) and TEA (3 eq) in EtOH. The mixture is stirred at reflux for 1 b. TEA (3
eq) is then added. After addition of water, the desired product is extracted with EtOAc (3
fractions) and dried over MgSOy. It is then purified by flash chromatography. Compound
(19) is isolated as a beige solid (48%). "H NMR (DMSO-ds, 300 MHz) § 1.25 (m, 2H),
144 (m, 2H), 1.68 (m, 1H), 1.79 (m, 2H), 2.16 (s, 3H), 2.47 (s, 3H), 3.05 (m, 2H), 3.51 (m,
2H), 3.92 (m, 2H), 443 (t, J=6 Hz, 1H), 6.82 (s, 1H), 12.04 (s, 1H). M(ESI): 365;
M'(ESI): 367. HPLC, Rt: 2.25 min (purity: 95.9 %).
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(5) According to the general procedure 1,
pi peri di ne- 1- car bot hi oam de (Lancaster) is added to a

N-[ 5- (bronpacetyl)-4-nmethyl -1, 3-thi azol - 2-yl ] acet am de
(Internmediate 1) in EtOH The m xture is stirred at
reflux for 1.5 h. TEA (2 eq) is then added. The

sol vents are evaporated and the desired product is
purified by flash chromat ography. Conpound (5) is
isolated as a colorless sol%?d (82%. 1H NWVR (DVSO-d 6,
300 MHz) d 1.46 (m 6H), 1. (s, 3H, 2.29 (s, 3H

3.29 (m 4H), 6.64 (s, IH), 11.86 (s, IH. MI(ESI):

321 N%(ESI) 323. HPLC, Rt: 2.73 min (purity: 95.2

: i ] . ] Dacetamide
“““ v —2-vI| | acet

am de S- L S H (6) Accordl ng to the general procedure 1,

N-al | yl t hi ourea (Fluk |s added to a solution of N
[ 5- (bronovacetyl) - 4- et Nl -thi azol - 2-yl ] acet am de
(Intermediate 1) irP he mxture is stirred at
reflux for 1.5 h. TEA (2S¢ then added. The

sol vents are evaporated an / esired product is
purified by flash chronatog npound (6) is

isolated as a light green solid 599 . 1H NMR (DVSO-d
6 300 MHz) d 2.14 (s, SFD 2.44 (s 3H), 3.90 (m
5.13 (dd, J=3 Hz, J= @9 H 5.28 (dd, J=3

{%&rdﬂl% % gglé %ehg%wgbc%eég j!lrh'.)hdlﬂ@ lfé@rbétﬁloaﬂﬁ'd% (ol?talﬁ&i (idin

293; M+(ESI)
pPytrolidined Goumi Hul(zp tfn‘l]oW;pg ﬁﬁceﬁur%B) Exazddpﬂ ¢o 'a solu’uon of of N-[5-

@W%%@ng{)gl\%ggj(lﬁ?ay tll’mazol ri-)%aceLaam en %}drélﬁronn%e salt’ :%Inttermeélg ?)

and TEA (3 eq) in EtOH. The mixture is stirred at reflux for 1 h. TEA (3 eq) is then added.
After addition of water, the desired product is extracted with EtOAc (3 fractions) and dried
over MgSOy. It is then purified by flash chromatography. Compound (20) is isolated as a
light yellow solid (50%). "H NMR (DMSO-ds, 300 MHz) & 2.00 (m, 4H), 2.14 (s, 3H), 2.45
(s, 3H), 3.41 (m, 4H), 6.72 (s, 1H), 12.00 (s, 1H). M(ESI): 307; M (ESI): 309. HPLC, Rt:
1.83 min (purity: 98.8 %).

Example 21: N-[2-(3-hvdroxypyrrolidin-1-yl)-4-methyl-4.5-bi-1.3-thiazol-2-yl|

Ir:} N
Oﬁ \ggN
/S)\N:
OH

21)
According to the general procedure 1, 3-hydroxypyrrolidine-1-carbothioamide (obtained

acetamide

from pyrrolidin-3-ol from Aldrich following procedure B) is added to a solution of N-[5-
(bromoacetyl)-4-methyl-1,3-thiazol-2-yljacetamide, hydrobromide salt (Intermediate 1)
and TEA (3 eq) in EtOH. The mixture is stirred at reflux for 1 h. TEA (3 eq) is then added.

PCT/EP2005/050102
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According to the general procedure 1,
N-pyridm 3-ylthiourea (Lancaster) is added to a

W@E 0008106834 of PCT/EP2005/050102

N-[ 5- (bronpacetyl)-4-nmethyl -1, 3-thi azol - 2-yl ] acet am de
(Internediate 1) i n EtOH The mxture is stirred at
reflux for 1 h. TEA (2 eq) is then added. After
addition of water, the desired product is filtrated
of f and washed with water. Conpound (7) is isolated as
a yell ow orange solid (9193 1H NWMR (DVMSO-d 6, 300
MHz) d 2.18 (s, 3H), 2.53 (m 3H), 7.01 (s, IH, 7.41
(m IH, 817 (m IH, 822 (m IH, 8.89 (d, J=3 Hz,
10. 57 (s IH, 12.11 (s, IH. MI(ESI): 330;

Aﬁyr 353151% pfg tEI P(lzl'ecs:l'red%trédu%t 1? Z,xtrrzﬂ:tgd \glﬁluﬁtbtA)é :(3 ?r?ctions) and dried

f iyl i tsﬁnoa Alas 2
obkr hﬁgaggtxgﬁ tgegi @Ngéde_ @asgcmbﬁﬁb@%mc 3%‘0331? 1(sz1 %0 s

hgmergabomr(wedmm (NS anommzm W§5-b 1D, 20214 (m,
L t

1B b o 2 AL D) 440 e 347

J%ie 1?‘1% QiR ?ﬁ)’l)u 97'(b?§ @'ﬁ) M’t@mﬁywmﬁ $15.7. ERdCakt: 1.4

for i's then added. The sol vents
nﬁﬁ@uﬁWaW%) ed and the deS| red product |s purified by
flash chromat ography. Conpound (8) is isolated as a
bei ge yellow solid (51% . 1H NVR (DWVSO-d 6, 300 I\/Hz) d

&h’)eth 4.9%i-{ HJthlh

1. . 7. m IH, 11.49
(s, IH, 12.07 (br s, | H) I\/D(ESI) 330 Mr(ESI): 332.
HPLC, Rt: 2.07 mn (puiyjty: 98.2 9. Exanple 9;
N-{2-f (4- met hoxyphen am nol -4-nmet hyl -4,5-bi -1, 3-thia

- 2. i N
zol -2-vU acet am de SHFL(;/
X
S

N
H

(22)

According to the general procedure 1, N-(tert-butyl)thiourea (Lancaster) is added to a
solution of of N-[5-(bromoacetyl)-4-methyl-1,3-thiazol-2-yl]acetamide, hydrobromide salt
(Intermediate 1) and TEA (3 eq) in EtOH. The mixture is stirred at r.t. for 1.5 h. TEA (3
eq) is then added. After addition of water, the desired product is extracted with EtOAc (3
fractions) and dried over MgSO4. Compound (22) is isolated as a dark yellow solid
(quantitative). 11 NMR (DMSO-ds, 300 MHz) & 1.38 (s, 9H), 2.10 (s, 3H), 2.42 (s, 3H),
6.55 (s, 1H), 7.43 (s, 1H), 11.70 (s, 1H). M(ESI): 309.3; M'(ESI): 311.3. HPLC, Rt: 2.5
min (purity: 96.7 %).
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(9) According to the general procedure 1,
N- (4- met hoxyphenyl )t hi ourea (Lancaster) is added to a

N-[ 5- (bronpacetyl)-4-nmethyl -1, 3-thi azol - 2-yl ] acet am de
(Internmediate 1) in EtOH The m xture is stirred at
reflux for 2 h. TEA (2 eq) is then added. The solvents
are evaporated and the desired product is purified by
flash chromat ography. Conpound (9) is isolated as a
brown solid (60%. 1H NVRIDVSO d6, 300 MHz) d 2.25
(s, 3H), 2.54 (s,3H5 3.82 (s, 3H), 6.68 (s, IH, 6.94
(m 2H), 7.57 (m 2H). MEST): 359; M-(ESI): 361.

HPLCS Rt: 3.29 min (purity: 96.3 9. Exanple 10:
a(gﬁnﬂgneral procedure 1, N (4-hydroxyphenyl)thiourea

ster) is added to a solution of

N-[ 5- (bronpacetyl)-4-frethyl -1, 3-thi azol - 2-yl ] acet am de
(Internediate 1) i he m xture was stirred at
reflux for 2 h. TEA (2 éﬁ t hen added. The sol vents
are evaporated and the de5|[ roduct is purified by
flash chromat ography. Conpo ElO) Is isolated as a
light pink solid (50%. 1H NWR Qd 6, 300 MHz) d
2.17 (s, 3H), 2.50 (s, 3H, 6.79_( 3H), 7.43 (m

2H), 9.19 (s, IH), 9.98 (s, IH, 22.07 (s, IH).

MESI): 345; M+(ESI): 347. HPLC5 R?: 2.52 mn (purity:
99 9% . Exanple 11:

N-{4-nmet hvl - 2-f (4-ni trophgmygl ) am nol-4, 5-bi-1., 3-thiaz

ol -2-yl}acetam de (H) According to the genera

Ascardiegl m @e genendl pepoeduter lo phéripethaxspyaidingay inpwes @ptpinpd; from

OB DRGSR, hR sk leriregrasiias § a0 i s
of I ntyer nﬁa&t}il)M 1n6thﬁtlg'thlafdﬂe yijaxetantide, i S hythobroméfleat salt
reflux or 20 h. TEA ( zdrlsthen argged Th A3
(Berwmediate 1) aad mgﬁ;@c&@r@@% he wixtures stireed abrefer of 2 JEA (

eB)'ls tﬁen%gdekaYAﬁér%ﬁmtl&N%%E AR prb@IIPR Yifehidd 1o anld Swashed ,
with water. Compou:ﬁd (23) is isolated as a brown-beige solid (73%). "H NMR (DMSO-ds, ‘
300 MHz) 8 2.15 (s, 3H), 2.49 (s, 3H), 3.85 (s, 3H), 6.86 (d, =9 Hz, 1H), 6.89 (s, 1H), 7.91
(dd, J=3, 9 Hz, 1H), 8.63 (d, J=3 Hz, 1H), 10.24 (s, 1H), 12.06 (s, 1H). M(ESI): 360.3;
M'(ESI): 362.2. HPLC, Rt: 2.6 min (purity: 97.6 %).

-4.,5-bi-1.3-thiazol-2-v1

Example 24: N-{2-[(6-chloropyridin-3-yl)amino]-4-methyl-4.5-bi-1,3-thiazol-2-yI}

acetamide
O ’d
N 54
N
/ H
s»\N
7\
N\

24

PCT/EP2005/050102
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i sol ated as an orange solid (40%. 1H NMR (DVSO d6,
300 MHz) d 2.13 (s, 3H), 2.49 (s, 3H), 7.10 (s, IH,

wQ@2@3/06834 2H), 8.23 (m 2H), 11.10 (s, IH), 12POPEP®)5/050102

IH. M(ESI): 374; M+(ESI): 376. HPLC, Rt: 3.69 nmin
(purity: 100 % . Exanple 12:

4-{f 2- (acetyl am noV4-net hgl -4, 5-bi -1, 3-thi azol - 2-yl 1am
i no} benzam de (12) According to the general procedure
1, 4-[ (am nocarbonot hi oyl ) am no] benzamni de (obtai ned
from 4-am nobenzam de frorAl drich foll owm ng procedure
C) is added to a sol ution of

N[ 5- (brompacetyl)-4-nethyl -1, 3-thi azol - 2-yl ] acet am de
(I'nternedi ate 1) in EtOH. The mxture is stirred at

fl f 1. . TEA ' h ded.
Asering brivoseraat Bpeediind: e EluuPplBRTRtoEe; ((HeE] gam o
Fxfog)ﬁ{aﬂhy\%ﬁﬁg ol Alﬁhcﬂ@&l%'@vmg'ptrocb(ﬁné OB adidd tof d BBhtiBY of of N-

romat ogr aphy. npound (12) is isolated as a

[3- (l:gd‘]ﬁoabr&yl}gén&dﬂy]— U3-¢m@i)2-y1]a|e{:tawﬂp b ide ga(lj([lqw{med@te 1)

a%cpalé‘A%s s e e Sty o s s

Azf%r a!icwion MFI’ (Vgl\%}/gthégagsxrﬁ%mpfoﬁﬂt)ls ifdAed bIPlaGd wkhed 2with3 waien
y.

urit

OSmipdim(l{(Z4) [1t( Holimehasyd lighplesigezniid (79%). CHNBER (PSR viuA) NBI2) 3

w.@,ﬁﬁb@égé%éﬁzéogé A St bl T e e ) 37

@U‘@ 70% {14n] Lbolenay INp(HRey 364; M tEsU B6QHPOOYRE 3.3

p’h | our€a (obtai ned from comrerci al

nﬁni(;{uﬁt@/ mm%w pi perazi n-1-yl)carbonyl] phenyljam ne
followi ng procedure C) is added to a solution of
N-[ 5- (bronmoacetyl) - 4-

FEhbK 24: NpLi-8a8bpienyijahdtob andtra-4(5. Kit1e3- tidél 2t W atdtarnide
) € mxture 1s stirred at reflux for 2 h. TEA (2
eq) is then added. The solvents are evaporated and the

desired H H
Oy N s NeN
TR,
C\\\I’tl‘

(25)

According to the general procedure 1, N-(4-cyanophenyl)thiourea (Lancaster) is added to a
solution of N-[5-(bromoacetyl)-4-methyl-1,3-thiazol-2-yljacetamide, hydrobromide salt
(Intermediate 1) and TEA (3 eq) in BtOH. The mixture is stirred at reflux for 2 h. TEA (3
eq) is then added. After addition of water, the desired product is filtrated off and washed
with water. Compound (25) is isolated as a beige solid (72%). "H NMR (DMSO-ds, 300
MHz) & 2.13 (s, 3H), 2.50 (s, 3H), 7.05 (s, 1H), 7.78 (m, 4H), 10.85 (s, 1H), 11.95 (s, 1H).
M(ESI): 354.3; M'(ESI): 356.3. HPLC, Rt: 3.5 min (purity: 99.5 %).
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product is purified by preparative HPLC. Conpound (13)
is isolated as a beige solid (42% . 1H NVR (DVSO-d 6,

WQO@sNbEa¥4 d 2. 13 (s, 3H), 2.49 (s, 3H), 3.25 (PCT/BPH005/050102

3.88 (m 2H), 4.36 (m 2H), 6.98 (s, IH), 7.47 (m
7H, 7.73 (m 2H), 9.90 (br s, IH, 10.60 (s, IH),
12.08 (s, IH. M(ESI): 531; Mt(ESI): 533. HPLC, R:t:
2.76 min (purity: 99.9 % . Exanple 14:
N- (2-am no-4-net hvl-4.5-bi-1. 3-thi azol - 2-yl ) acet am de
(14) According to the gendftal procedure 1, thiourea
(Fluka) is added to a solution of N|[5-
(bromoacetyl)-4-nethyl -1, 3-thiazol-2-yl]acetam de
(Intermediate 1) in EtOH The mixture is stirred at
L Thi ol vent s

XAIBDIG AN AL : .2 £ ed by
aeltaﬁﬁﬁechrormt ography Corrpound (14) i's |soI at ed as a

solid (81%. 1HNI\/R(DI\/BO‘ 6, 300 MHz) d 2.17 (s,
3H), 2.47 (s, 3Hy @62(3 , 7.18 (br s, 2H),
12.02 (s, IH. M 325\ ): 255. HPLC, Rt:
1.21 min (purity: 15:
N- (2- ani no- 4- net hyl - 4 5 b|-|,3-thi a®bl - 2-yl)acet anmi de
HN N (1S) According to the general procedure 1,
N-phenyl t hi ourea (Al drich)gs added to a sol ut| on of
N-[ 5- (bronopacetyl)-4-nmethyl -1, 3-thi azol acet am de
Accdjidg tbhegenetel pseedurg 1,0¥- @rqhb@qphwl)tmou@h &Me() 3 addgd tp A

She o ST USSP S ial ) ot 48

(HR& efdten BELITHA {35 g??ﬁtEtQHt B kiR iEtined at(r@ﬂux for 2 h. TEA (3
fractions)and drie

d
cinsioltien ocieoA Berisadoen ol e “@%&saed(mﬁ%{]  EhERAtof and oo
. d6. 300 )
\{@NB %_D gdng)og%i gﬁ\z S 1%1&6@2% é)%r(ge 5&'@'4)4’;’/6)‘718%2@21{%5&480616,6@0
2%92 ias(s 1) 2.41%, 99), 652 (¢, 1), 767 (BSF=9: 182 9H), NbeOERL J=9 Hz,
2H) 1043 (s lH) 11.85 (s, [H). M(ESI): 363; M'(ESI): 365. HPLC, Rt: 3.9 min (purity:
99.9 %).

Example 27: N-{2-[(2-chlorophenyl)aminol-4-methyl-4.5-bi-1,3-thiazol-2-yl}

acetamide

Cl
OH H

N <N
TRATO

@7)
According to the general procedure 1, N-(2-chlorophenyl)thiourea (Lancaster) is added to a
solution of of N-[5-(bromoacetyl)-4-methyl-1,3-thiazol-2-ylJacetamide, hydrobromide salt
(Intermediate 1) and TEA (3 eq) in EtOH. The mixture is stirred at reflux for 2 h. TEA (3
eq) is then added. After addition of water, the desired product is filtrated off and washed
with water. Compound (27) is isolated as a brown solid (59%). "H NMR (DMSO-ds, 300
MHz) 5 2.12 (s, 3H), 2.45 (s, 3H), 6.93 (s, 1H), 7.06 (m, 1H), 7.34 (m, 1H), 7.48 (m, 1H),
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Rt: 3.45 mn (purity: 96.6 % . Exanple 16:
N- (4- met hyl - 2- nor phol i n-4-yl -4,5-bi -1, 3-thiazol-2-yl)a

w@edaoaivsded NN N V N O (16) According to the genrCHEP2005/050102

procedure 1, norpholine-4-carbothi oam de (obtai ned
from norpholine fromFl uka foll ow ng procedure B) is
added to a solution of of N|[b5-

(bronmpacetyl)-4-nethyl -1, 3-thi azol - 2-yl ] acet am de,

hydr obrom de salt (Internmediate 1) and TEA (3 eq) in
Et OH. The mi xture is stirrl@d at reflux for 1 h. TEA (3
eq) is then added. After addition of water, the
desired product is extracted with EtOAc (3 fractions)
and dried over MgSO It is then purified by flash

chro 0 h
SB1BoTDof P H0 Ko TR TR sy BRI 0B By O3
(%Iﬁl §+,-—I);%)2 46 (s, 3H, 3.42 (m 4H), 3.74 (m 4H),

% IH), 12.03 (s, IH. M(ESI): 323; M(ESI):
325. HPLC Rt : 25mn|(pur|ty 995% Exan'ple 17:

aA&g,g{@ ng to the general procedure 1
Trrerﬁyl pi perazi ne-1| - carbot hi oam de (obt ai ned from
1- et hyl pi per azi ne from FI uka fol lggWi ng procedure B)

is added to a sol of N 5-

(br onpacet yl ) - 4- @&F az p-yl ] acet ani de,
hydr obrom de salt ( ntnge/cS\a nd TEA (3 eq) in
EtOH The mxture is stikred at reflux for 2 h.. TEA (3
eq) is then added.

(28)

According to the general procedure 1, N-(2-methoxyphenyljthiourea (Lancaster) is added
to a solution of N-[5-(bromoacetyl)-4-methyl-1,3-thiazol-2-ylJacetamide, hydrobromide
salt (Intermediate 1) and TEA (3 eq) in EtOH. The mixture is stirred at reflux for 2 h.
TEA (3 eq) is then added. After addition of water, the desired product is filtrated off and
washed with water. Compound (28) is isolated as a white solid (69%). 'H NMR (DMSO-ds,
300 MHz) § 2.12 (s, 3H), 2.46 (s, 3H), 3.85 (s, 3H), 6.84 (s, 1H), 6.91-7.05 (m, 3H), 8.33
(m, 1H), 9.59 (s, 1H), 11.85 (s, 1H). M{(ESI): 359; M'(ESI): 361. HPLC, Rt: 3.5 min
(purity: 100 %).

Example 29: N-{Z-[@-chlorophenvl)amino]-4-methvl-4,5-bi-1,3-thiazol-2-vﬁ

acetamide
OT“YS NN
N'{J\»s
Cl
29)
According to the general procedure 1, N-(3-chlorophenyl)thiourea (Lancaster) is added to a

solution of of N-[5-(bromoacetyl)-4-methyl-1,3-thiazol-2-yl]acetamide, hydrobromide salt
(Intermediate 1) and TEA (3 eq) in EtOH. The mixture is stirred at reflux for 2 h. TEA (3
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After addition of water, the desired product is
extracted with EtOAc (3 fractions) and dried over MSq

W@ 20051068484 t hen purified by preparative HPLC. CeopapR2ods/050102

(17) isolated as a green oil (67%. 1H NWVR (CDC 3, 300
MAz) d 2.36 (s, 3H), 2.58 (s, 3H), 2.86 (s, 3H), 3.10
(m 2H), 3.83 (m 6H), 6.71 (s, IH, 14.92 (br s, IH).
Af (ESI): 336; Mr(ESI): 338. HPLC, Rt: 1.71 min
(purity:93 % . Exanple 18: nethyl

| -f2-(acetyl am no) - 4- met hyl® 4, 5-bl -1, 3-t hi azol - 2-yl 1pi
peridi ne-3- carboxylate (18) According to the general
procedure 1, ethyl |- (am nocarbonothioyl) pi peri di ne- 3-
car boxyl ate (obtained from et hyI

. i ne.

@Irl"ggtrgla ngea) gftegr%rggg@% ff‘vga?eé té%aqﬁ d(j%rg%ufcp 15 6% and washed
b i | ! 06

oo i e ahi (it e Mg ate 1) and TEA (3 eq) |1

NEFLOH, 2. 1B, 3H) 3.0 (e, 3FB, 659.5 (5180, B0 (mef H)i.38 dm, HDRTA0rEn, 1@3

By 933t o Gl i BB PR B S iR o,
( @ye@over MySO 4. It is then purified by flash

romat ogr aphy. Conpound (18) is isolated as a |ight
yell ow solid (61% 1H NVR ( DVSO- de, 300 I\/Hz) d1.72

a’éb&mlé’e”(m IW 400(m IH) 686 (s, IH) 12. 05
TS, TH. M(ESI): 379 M+(ESI) 381 HPLC, Rt: 3.11

mn (purity: 90.8
N-{2-f4-(2- hvdrox \ml yl 1-4-nethvl -4, S-b
i-1.,3-thiazol - Iam Accordingtothe

general procedure 1
4- (2- hydr oxyet hyl ) pi peri di ne-1 - car%t hi oam de

30

According to the general procedure 1, N-(3-hydroxyphenyl)thiourea (Lancaster) is added to
.a solution of N-[5-(bromoacetyl)-4-methyl-1,3-thiazol-2-yl]acetamide, hydrobromide salt
(Intermediate 1) and TEA (3 eq) in EtOH. The mixture is stirred at reflux for 2 h. TEA (3
eq) is then added. After addition of water, the desired product is filtrated off and washed
with water. Compound (30) is isolated as a kaki solid (79%). "H NMR (DMSO-ds, 300
MHz) & 2.12 (s, 3H), 2.47 (s, 3H), 6.38 (m, 1H), 6.86 (s, 1H), 7.01-7.09 (m, 3H), 9.36 (s,
1H), 10.15 (s, 1H), 11.85 (s, 1H). M'(ESI): 345; M(ESI): 347. HPLC, Rt: 2.9 min (purity:
99.6 %).



(obtai ned from 2-pi peridin-4-ylethanol from Al drich

follow ng procedure B) is added to a sol ution of of
wWORG5/06dImpmoacet yl ) - 4- net hyl -1, 3-t hi azol - 2- yl | BCPER200E@50102

, hydrobrom de salt (Internediate 1) and TEA (3 eq) in

Et OH The mi xture is stirred at reflux for 1 h. TEA (3

eq) is then added. After addition of water, the

desired product is extracted with EtOAc (3 fractions)

and dried over MgSO4. It is then purified by flash

chr omat ogr aphy. Compound (18 is isolated as a beige

solid (48% . 1H NWVR (DVMSO-d6, 300 MHz) d 1.25 (m 2H),
1.44 (m 2H), 1.68 (m IH, 1.79 (m 2H), 2.16 (s,
3H), 2.47 (s, 3H), 305 (m 2H) 3.51 (m 2H), 3.92
Emb') ‘ Q3 b (7] 24

pgetmitle @B origesikanpl o 20:

N-f4-nethyl -2-pgrrolidin-1-yl-4,5-bi-I,3-thiazol -2-yl)
acetam de (20) Ac ing to the general procedure 1,
pyrrolidine- 1-car hi/ 1 de (obtained from

pyrrolidine fromFl uka. f Bl | owi ng ?fr‘ooedure B) is added

to a solution of of N-Y5- \
ﬁ\hiaz\m- -yl ]acet am de,
|

(brompacetyl)-4-nethyl -1,
hydr obrom de salt (Inter afle 1) and TEA (3 eq) in

EtOH. The m xture is stirred at reflux for 1 h. TEA (3
eq) is then added. After aggjtion of water, the
desired product 'S extracted with EtOAc (3 fractions

5 ARWIRg togthe geteraprscedure {.sNt(Pranrpbolin-4- yle@yltibaomt«'aéﬁanswl ) is

t.0 l.at e h
IR a0 SRy AP 5 bl
bromidéishls (IRtedndedizge 1)3inl | TEBtI @ 5q)(1%/|Et(§é:g|?l',h§ ihé}gt%re Gﬁmgdé?t r.t. for 4
%dl(_j;ﬁzA &mqtts% a%%dg@,ft tecg)tgf iva{pr, t%c?elgrad@prodgtaé@qtr@gtghwnh
]?f(fﬁ%e(é %ram()g )%ﬁ%ﬁwerdr gé lﬁé 0 o Ys the\',/nl precipitated as HCI salt. Compound
10 (31)is 1solated as a pastel pink solid (42%). "H NMR (DMSO-dg, 300 MHz) 8 2.14 (s, 3H),
2.45 (s, 3H), 3.18 (m, 2H), 3.39 (m, 3H), 3.73 (m, 3H), 3.81 (m;2H), 3.98 (m, 2H), 6.74 (s,
1H), 8.04 (br s, 1H), 10.56 (br s, 1H), 12.04 (s, 1H). MI(ESI): 366; M'(ESI): 368, HPLC,

Rt: 1.6 min (purity: 96.8 %).

15 Example 32: N-{4-methyl-2-[(2-piperidin-1-ylethyl)amino]-4,5-bi-1,3-thiazol-2-yI}

acetamide, hydrochloride salt

0
\Hi\(/N HC
s§
N N
/ \ I~
s)\ N

(32)

20 According to the general procedure 1, N-(2-piperidin-1-ylethyl)thiourea (Transwld) is
added to a solution of N-[5-(bromoacetyl)-4-methyl-1,3-thiazol-2-yl]acetamide,
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W@ 00s0684dd n- 3- ol

(21) According to the general procedure 1,
3- hydroxypyrrolidine-I-carbot hi oam de (obtai ned from

added to a solution of N[5-

(bromoacetyl)-4-nethyl -1, 3-thi azol - 2-yl ] acet am de,

hydr obrom de salt (Internediate 1) and TEA (3 eqg) in
EtOH. The m xture is stirred at reflux for 1 h. TEA (3
eq) is then added. After addjtion of water, the desired
product is extracted with Et’oac (3 fractlons) and
dried over MgSQx. It is then purified by flash

chr omat ogr aphy. Conpound (21) is isolated as a |ight
bei ge solid (54%. 1H NWR (DVSO-d 6, 300 MHz) d

%yd%%rofl@@sa%@ntdriﬂldm@ lpar%l HEA g%fn@tOHzTﬂc]rmgﬁe i$ Et'}rrjg at r.t.
fopft hsTEA [ eq) 5. thw a@dr:d A&@ aldgitionl M)wateB, thOdegisd prodyict id dxt@dted

%ng E?n(DAnJ '_Qp l]J?rraciI:YIT gs'%s@g (inz 0VérEM§ﬁ‘5 eI)t 282'{11%1? p%empltate as }%1 salt.
Sbrhpukd @2} is t%bll‘atééi a4 Afve RGN, ‘1 sodad mo?éfg@ré?r ¥

Ilacetamd e (22) According to the general pro

(0, 1ND, (t6@r1t87mt D) 2.08 (61ATDA2. {9 (arieadizedt), 1.92 (arl Y 308 (18, 2H),

T L B0 SR A8 o T8 s AL 5y Dbt 0.

NI I 0. d TEA (3 [
T TR SR AR HPLC R E BB B0 15 b ToA (3
eq) is then added. After addition of water, the

ﬁ eg3 S eﬁlt ac
H%ﬂ%ﬁg’%m
stetalnidec! | ow solid (quantitative). 1H NVR (DVBO-d 6,
300 MHz) 1.38 (s, 9H), 2 10 (s, 3H), 2.42 (s, 3H),
6.55 (s, IH), 7.43 {;°IH), 11.70 (s, IH. M (ESI):
309.3; M+(ESI): 311.3, HRLC, Rt: 2.5 nin (purity: 96.7
% . Exanpl e 23: ~ )

N-{ 2- f (6- met hoxypyri di nS -vIﬁam nol 4-met hvl -4, 5-bi -1,
3-thiazol -2-vU acet am de )\ O

(33)

According to the general procedure 1, N-(2-methoxyethyl)thiourea (Transwld) is added to a
solution of N-[5-(bromoacetyl)-4-methyl-1,3-thiazol-2-yl]acetamide, hydrobromide salt
(Intermediate 1)and TEA (3 eq) in EtOH. The mixture is stirred at r.t. for 4 h. TEA (3 eq)
is then added. After addition of water, the desired product is extracted with EtOAc (3
fractions) and dried over MgSOs. Compound (33) is isolated as a dark green oil
(quantitative). "H NMR (CDCls;, 300 MHz) 8 2.16 (s, 3H), 2.50 (s, 3H), 3.37 (s, 3H), 3.52
(m, 2H), 3.60 (m, 2H), 5.82 (br s, 1H), 6.40 (s, 1H), 10.97 (br s, 1H). M(ESI): 311;
M(ESI): 313. HPLC, Rt; 1.6 min (purity: 97.7 %).

fromA drich foll ow ng procedeCBEB005/650102



(23) According to the general procedure 1,
N- (6- met hoxypyri di n-3-yl)thi ourea (obtained from
WG 200806844/ pyri di n-3-am ne from Al drich foll ow PQI/EP2005/050102
procedure C) is added to a solution of of
N-[ 5- (bronpacetyl)-4-nmethyl -1, 3-thi azol - 2-yl ] acet am de
, hydrobrom de salt (Internediate 1) and TEA (3 eq) in
EtOH. The mixture is stirred at reflux for 2h. TEA (3
eq) is then added. After addition of water, the
desired product is filtrated off and washed with
wat er. Conpound (23) is isolated as a brown-beige
solid (73%. 1H NMR (DVMsQd 6, 300 MHz) d 2.15 (s, 3H),
249(s 3H), 3.85 (s, 3H), 686(d J=9 Hz, 6. 89
IH) 7 91 (dd lJ

I\/Hr(ESI) 3622 HLCd?t 26mn(pur|ty 976%.

40\);

Exanpl e 24:
N-{2-[(6- chloropyrldl am nol - 4- met hvl - 4, 5- bi -1
3-thiazol -2-vU acet arﬁ 24)Ac ing to the general
procedure 1, N-(6-chloropyyiydin I)thi our ea
(obtained from 6- chl oropy | amre from Al drich
foll owi ng procedure Q) is a ded to a solution of of N
[ 5- (bronpacetyl)-4-nethyl -1, 3-thiazol -2-yi]acetam de,

hydr obrom de salt (Inter mz(elci)ate 1) and TEA (3 eq) in

ML TR AR AR RS

5 sgﬁﬁbl{ ef (%Lp%ﬁ}&ﬁé)a% 1%4 Aokt tleﬁthi%\%l-Zaﬂﬂcéf@iﬁﬂ@ Chy\ddfobfémlde salt
un sol ated as a

(Bistbringkd{af@Ppand TEA KIMR) (ﬂtﬁm T8, mi3es 1Mﬁ11)ed dt rz fms4 1@ g EA3BIpQ)

i i 934, A padicpRyo! S ghe geing bt Moo ey’
t{ra@lons).lgnd%eﬁ Sver |M'%SO4 “&cﬁ%’oﬁn% Bhyts idAESk Ja: gret GoantiROG). 'H
NMR (CDCls, 300 MHz) §1.16-1.44 (m, SH). 1.55-1.83 (m, 38), 2.07 (m, 2H), 2.13 (s,

10 3H), 249 (s, 3H), 3.30 (m, 1H), 5.52 (d, =9 Hz, 1H), 639 (s, 1H), 1098 (br s, 1H). M
(ESI): 335; M (ESI): 337. HPLC, Rt: 2.5 min (purity: 93 %).

Example 35: N-{4-methvl-2-[(3-morpholin-4-ylpropyl)amino]-4,5-bi-1.3-thiazol-2-yl}

acetamide, hydrochloride salt

15

\(O \ HCl
N~ )
s
B
S |
(35)

According to the general procedure 1, N-(3-morpholin-4-ylpropyl)thiourea (Transwld) is
20 added to a solution of N-[5-(bromoacetyl)-4-methyl-1,3-thiazol-2-yl]acetamide,
hydrobromide salt (Intermediate 1) and TEA (3 eq) in EtOH. The mixture is stirred at r.t.
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Exanpl e 25:
N-{2-f (4- cyanophenyl ) am nol- 4-net hyl -4, 5-bi -1, 3-thi azo

wo 2@s59pb34acet am de N (25) According to the genPCHEP2005/050102

procedure 1, N-(4-cyanophenyl)thiourea (Lancaster) is
added to a sol ution of

N-[ 5- (bronpacetyl)-4-nethyl -1, 3-thiazol -2-yl]acetan de
, hydrobrom de salt (Internediate 1) and TEA (3 eq) in
EtOH. The m xture is stirred at reflux for 2 h. TEA (3
eq) is then added. After addition of water, the
desired product is filtrated off and washed with

wat er. Conpound (25) is isolated as a beige solid
(72% 1H NI\/R (DI\/BOd6 300 I\/Hz) d 2.13 (s, 3H), 2.50

fé;14 log’ E(\5(3 eq)|.1|§ theManE@;ﬁfter gislzpog n} W%_‘DE@P )]desugg Brg)éuct ﬁgl%’@cted

9
“fF{?ih{th%ft\ ?zf or g{)heny a0r¥1§ rn?@g% met hﬁleg%remplt?wd % Hctlusghz

@i |(35) aciedlaed de mxaﬁe) soh€ (xa%giulﬁgﬂ\m (BMBOgleri60 MHz) §2.05
procedure 1, N-(4-chlorophenyl)thiourea ((Lan %s}e(r ms
(mdalé)jztlé(%3§a3|2{ﬂ4|(@)r§}5;29 -3.26 (m, 4H), 3.31-3.54 (i, 4 9 (nd, 2

|
et Poas L P bty i & M e D AR
B41): 3TNPICKRY N 8 niis (patityr 988dept reflux for 2 h. TEA (3

eq) 1s then added. After addition of water, the
desired product is filtrated off and vvashed with

%{t e 36_%&%% OBk irhifvd 2328 med v IaniRe 1965521 3-fhiazol-

A Alac@idhide6. 92 (s, IH), 7.37 (m J=9 Hz, 2H), 7. 66 (m
J=9 Hz, 2H), 10.43 (s, |H), 11.85 (s, IH.
MI(ESI):363; M+(ESI):* 5. HPLC, Rt: 3.9 min (purity:
99.9 % . Exanple 27: N/

N-{2-f (2-chl orophenyl )lan.n 1-4-@hyl -4,5-bi-1,3-thiaz

ol -2-yl'} /rﬁ\
s” R

, (36)

According to the general procedure 1, N-(tetrahydrofuran-2-ylmethyl)thiourea (Transwid)
is added to a solution of N-[5-(bromoacetyl)-4-methyl-1,3-thiazol-2-yl]acetamide,
hydrobromide salt (Intermediate 1) and TEA (3 eq) in EtOH. The mixture is stirred at r.t.
for 4 h. TEA (3 eq) is then added. After addition of water, the desired product is extracted
with EtOAc (3 fractions) and dried over MgSO4. Compound (36) is isolated as a light green
solid (quantitative). "H NMR (CDCls, 300 MHz) & 1.59-1.70 (m, 1H), 1.86-2.07 (m, 3H),
2.15 (s, 3H), 2.24 (s, 3H), 3.28 (m, 1H), 3.56 (m, 1H), 3.76 (m, 1H), 3.87 (m, 1H), 4.14 (m,
1H), 5.96 (br s, 1H), 6.38 (s, 1H), 11.01 (br s, IH). M(ESI): 337.3; M*(ESI): 339.3. HPLC,
Rt: 1.8 min (purity: 94.4 %).
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wa2@sloesdiion of of

acetam de H\ (27) According to the general procedure
1, N-(2-chlorophenyl)thiourea (Lancaster) is added to

N-[ 5- (bronpacetyl)-4-nmethyl -1, 3-thi azol - 2-yl ] acet am de
, hydrobrom de salt (Internediate 1) and TEA (3 eq) in
EtOH The mxture is stirred at reflux for 2 h. TEA (3
eq) is then added. After addition of water, the
desired product is filtrated off and washed with

wat er. Conpound (27) is istd ated as a brown solid
(59% . 1H NWR (DMSO-d 6, 300 MHz) d 2.12 (s, 3H), 2.45
(s, 3H), 6.93 (s, IH, 7.06 (m IH, 7.3 (m IH),
7.48 (m 1H),830 (m IH, 9.73 (s, IH, 12.10 (s,

saple 117 N |G- sl pamiol ety 45-bit Penha-2-vi

= (.2 ab'4Y nyl)ani nol-4-nethvl-4.5-bi-t3-thiaz
2 té dL(t ﬂﬁ@n?meéoe[e%g%%) According to the general
procedure 1, N-(2-net hoxyphenyl)thi ourea (Lancaster)
is added to a sol utlo

N-[ 5- (bronpacetyl )= thyI-I 3 h| azol - 2-yl ] acet am de
, hydrobrom de salty and TEA (3 eq) in
Et OH. The mixture is r/red af re ux for 2 h. TEA (3
eq) is then added. After dition of water, the
desired product is filtra e f and washed with

wat er. Conpound (28) ISIS(S das a white solid
(69% . 1H NWR (DVMSQd 6, 300 WMHz)({d 2.12 (s, 3H), 2.46

(s, 3H), 3.85 (s, 3H), 6.84 (s, ., 6.91-7.05 (m
3H), 8.33 (m IH), 9.59 (s, IH{ 1}.85 (s, IH).
M (ESI): 359; Mr(ESI): 361. HPLERt: 3.5 min

@3N

According to the general procedure 1, N-(2-hydroxy-2-phenylethyl)thiourea (prepared from
2-amino-1-phenylethanol (Fluka), following procedure C) is added to a solution of N-[5-
(bromoacetyl)-4-methyl-1,3-thiazol-2-yl]acetamide, hydrobromide salt (Intermediate 1)
and TEA (3 eq) in EtOH. The mixture is stirred at reflux for 2 h. TEA (3 eq) is then added.
The solvents are evaporated and the desired product is purified by preparative HPLC.
Compound (37) is isolated as a yellow solid (32%). 'H NMR (DMSO-ds, 300 MHz) §2.14
(s, 3H), 2.45 (s, 3H), 3.31 (d, J=9 Hz, 1H), 3.51 (d, J=6 Hz, 1H), 448 (br s, 1H), 4.88 (d,
J=6 Hz, 1H), 6.64 (s, 1H), 7.22-7.47 (m, 6H), 7.98 (br s, 1H), 12.01 (s, 1H). M (ESI): 373;
M'(ES)): 375. HPLC, Rt: 2.3 min (purity: 97.2 %).

PCT/EP2005/050102



(purity: 100 % . Exanple 209:

N-{2-f(3-chl orophenyl)am nol-4-nethyl-4.5-bi-1,3-thiaz
W@bRe03Ayd4h4 acet am de (29) Accordi ng to the geneP@l/EP2005/050102
procedure 1, N-(3-chlorophenyl)thiourea (Lancaster) is

added to a sol ution of of

N-[ 5- (bronpacetyl)-4-nethyl -1, 3-thiazol -2-yl]acetan de
, hydrobrom de salt (Internediate 1) and TEA (3 eq) in
EtOH. The m xture is stirred at reflux for 2 h. TEA
(3eq) is then added. Afteriladdition of water, the
desired product is filtrated off and washed with

wat er. Conpound (29) is isolated as a beige solid
(81% . 1H NMWR (DI\/BOd 6, 300 MHz) d 2.13 (s, 3H) 2.50

aké{gmldklgglﬁgd;})gc%g&, Sa!}::ll:('( ESI ) 365 HPLC Rt 3. 9 m n
anpl e 30:
N-{2-[(3- hgdroxyphem%lo) ami nol- 4- met hgl -4, 5-bi -1, 3-thi a

zol - 2-vl} acetam de
procedure 1, N-(3-hydr
is added to a solution Of/N
N-[ 5- (bronpacetyl)-4-nmeth g)‘h« 3-thiazol -2-yl ]acet am de
, hydrobrom de salt (Internedgiate 1) and TEA (3 eq) in
EtOH. The mi xture is stirred reflux for 2 h. TEA (3
eq) is then added. After additioh of water, the
desired product is filtrated off and washed Wi th
wat er. Conpound (30) is |s(9pg)at ed as a kaki soI id
(79% . 1H NWVR (DVsQd 6, 300 MHz) d 2.12 (s,

5  AcsordBiXq the g@8ral procddide, 1, B- B‘&n@@naﬁ-ﬁwlthwur@m@wng@ 1S(En'}f1ed to a

M):F%%Sloi %\ghﬁg(%fomp}é%gf )549 m%tﬁ;ﬂ(lsﬁ_ﬁ_ Egl ’2&1%0%%5&6 ’hg!hl_li)rorm e salt

(Intermediate 1) and TEA (3 eq) in EtOH. The mixture was stirred at r.t. for 1 h. TEA (3

cordithg to the general
phenygkythi ourea (Lancaster)

eq) is then added. The solvents are evaporated and the desired product is purified by
preparative HPLC. Compound (38) is isolated as a light rose solid (36%). 'H NMR

10 (DMSO-ds, 300 MHz) & 2.13 (s, 3H), 2.49 (s, 3H), 6.84 (s, 1H), 6.89 (m, 1H), 7.45 (m,
1H), 7.55 (m, 1H), 7.95 (m, 1H), 8.01 (m, 1H), 10.26 (s, 1H), 12.04 (br s, 1H). M(ESI):
369; M'(ESI): 371. HPLC, Rt: 3.5 min (purity: 99.8 %).

Example 39: N-{2-[(3-cyanophenyl)amino]-4-methyl-4,5-bi-1.3-thiazol-2-yltacetamide

15
0]

—qg%’N |

STNAN H

| DN
S

Crom
(39)

According to the general procedure 1, 1-(3-cyanophenyl)-2-thiourea (Transwld) is added to
a solution of N-[5-(bromoacetyl)-4-methyl-1,3-thiazol-2-yl]acetamide (Intermediate 1) in
20  EtOH. The mixture is stirred at r.t. for 17 h. TEA (3 eq) is then added. The solvents are
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99.6 % . Exanpl e 31:
N-{4- et hvl - 2-[ ( 2- nor phol i n-4-vl et hvl)am nol -4, 5-bi -1,

w@2d0kioesaad - 2- vU acet am de, hydrochl ori de salt PGIEP2005/050102

According to the general procedure 1,

N- (2- nmor phol i n-4-ylethyl)thiourea (Transw d) is added
to a solution of

N-[ 5- (bronpacetyl)-4-methyl -1, 3-thi azol - 2-yl ] acet am de
, hydro bromide salt (Internediate 1) and TEA (3 eq)
in EtOH The m xture is stisred at r.t. for 4 h. TEA
(3 eq) is then added. After addition of water, the
desired product is extracted with EtOAc (3 fractions)
and dried over MgSq . It is then precipitated as HCl

salt. o nd (31 | at ed |
et R e o O Srsmalonss ot ¢

T a’éﬂg&t%eﬁo%é% (%?20) 2%}&?%@%3@6) ?-,3_?‘)-1733% . 3 2 (s, 1),

6'9‘9')(s 111? 75@ 6(%@!}32}7 58 hlh 1}1;}27 81)4(n£ $H), 18}3)1 (mM}E\Sl(MO (3661;) 12 07
(ﬂHW@S@)ﬁ% I\F(ESI) 354 HPLC Rt 3 5 ml(n @urlty 55 79%) 8%
N-f4-met hyl - 2-r(2-pi peridin-1-ylethvl)aninol-4.5-bi-
3-thiazol-2-yl} acetam de, hydrochl or| de salt (32)
1jformamide
)thiourea (Transw d) is added

y
to a solution of d
N-[ 5- (bronpacetyl) - 4<‘netn | -1,3-thiazol -2-yl]acetan de
, hydrobrom de salt ('I‘"?HT@ di ate 1) and TEA (3 eq) in
EtOH The mixture is stP ed at r.t. for 4 h. TEA (3
eq) is then added. After a on of water, the
desired product is extract )WNth Et OAc (3 fractions)

and dried over MUSO It is then ecipitate as HC
salt. Conpound (32) is isolate a mauve solid
(74% . 1H NWR (DMSO-d 6, 300 1.33 (m IH),

1.62-1.87 (m 5H), 2.08 (s 2.39 (s, J=S Hz, 3H),
2.92 (m 2H), 3.23 (m 2H)(

Step I: 4-methyl-N-2-pyridin-3-yl-4,5-bi-1,3-thiazole-2,2-diamine .

According to the general procedure 1, 3-pyridylthiourea (Léhcaster) is added to a solution
of  1-(2-amino-4-methyl-1,3-thiazol-5-y1)-2-bromoethanone, hydrobromide  salt
(Intermediate 2) and TEA (3 eq) in EtOH. The mixture is stirred at r.t. for 2 hours. TEA (3
eq) is then added. After addition of water, the desired product is extracted with EtOAc (3
fractions) and dried over MgSOy. It is then purified by flash chromatography. 4-methyl-N-
2-pyridin-3-yl-4,5-bi-1,3-thiazole-2,2-diamine is isolated as light yellow solid in 95% yield.
M(ESI): 288.2; M (ESI): 290.1. HPLC, Rt: 1.2 min (purity: 99.6%).

Step II: [4-methyl-2-(pyridin-3-ylamino)-4,5-bi-1 ,3-thiazol-2-yl[formamide (40)

In a microwave tube, 4-methyl-N-2-pyridin-3-yl-4,5-bi-1,3-thiazole-2,2-diamine obtained
in Step I as described above (58.0 mg; 0.20 mmol; 1.00 eq.) is dissolved in formic acid
(2.00 ml). The mixture is heated twice to 130°C for 30 min in the microwave. A conversion
of 50% is afforded. Solvents are evaporated and the desired product is isolated by
preparative HPLC. Compound (40) is isolated as dark yellow solid (13 mg, 21% yield). "H
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3.49 (m 2H), 3.6-3.8 (m 2H), 6.68 (s, IH, 7.98 (br
s, IH, 9.74 (br s, IH, 11.98 (s, IH. M(ESI): 364;

WOR(ESHHI4 366. HPLC, Rt: 1.8 mn (purity: 97.4PC§/EP2005/050102

Exanpl e 33:
N- (2-r(2- et hoxyet hvl ) am nol - 4- net hyl - 4. 5- bi - |
3-thiazol-2-yli acetamde HNV NO. S H (33)
According to the general procedure 1,
N- (2- net hoxyet hyl )thi ourea (Transwid) is added to a
sol ution of 116
N-[ 5- (bronpacetyl)-4-nethyl -1, 3-thiazol -2-yl]acetan de
, hydrobrom de salt (Internediate |)and TEA (3 eq) in
Et OH. The mixture is stirred at r t for 4 h TEA (3
ﬁ@ﬁ IS then added. After additi

(PMEO.GE0 MH2) § 20315 3B}, ad6.. 1H). étSéé@ 1(@ W%@i,ule)ﬂ

B BEEE B Dol Bt 1 SV E Pl R PR 2G0Ty

ﬁs.@.-m Rt: 13hhin n5_,9912$%(>3H) 3.37 (s, 3H), 3.52 (m
2H), 3.60 (m 2 82 (br s, IH, 6.40 (s, IH,
10.97 (br s, IH). M(ESI) 311; M+(ESI): 313. HPLC,

il_e.

dal a1 -B o -ARn(nafe) Accordi ng to the general procedure 1,
NFcycl ohexylthiourea (Transwd) is added to a sol ution
of
N- [ 5- (bronmpacetyl ) - 4- metshyh- 1, 3-t hi azol - 2-yl ] acet am de
, hydrobrom de salt (ln medl ate 1) and TEA (3 eq) in
Et OH. The mxture‘PX‘s\t/l‘N r.t. for 4 h. TEA (3
eq) is then added ter ad ion of water, the
desired product is Séxtract ed &F,Et QAc (3

N

h
1)

Step I N-2-allyl-4-methyl-4,5-bi-1,3-thiazole-2,2-diamine

According to the general procedure 1, N-allylthiourea (Fluka) is added to a solution of 1-(2-
amino-4-methyl-1,3-thiazol-5-yl)-2-bromoethanone, hydrobromide salt (Intermediate 2)
and TEA (3 eq) in EtOH. The mixture is stirred at r.t. for 1 h. TEA (3 eq) is then added.
After addition of water, the desired product is extracted with EtOAc (3 fractions) and dried
over MgSO,. It is then purified by flash chromatography. N-2-allyl-4-methyl-4,5-bi-1,3-
thiazole-2,2-diamine is isolated as colorless solid (175 mg, 70% yield).

M'(ESI): 253.1. HPLC, Rt: 1.5 min (purity: 92.0%).

Step II: ethyl N-({[2-(allylamino)-4-methyl-4,5-bi-1,3-thiazol-2-yl]amino}carbonyl)-beta-
alaninate (41)

To a solution of N-2-allyl-4-methyl-4,5-bi-1,3-thiazole-2,2-diamine obtained in Step I as
described above (60.60 mg; 0.18 mmol; 1.00 eq.) in DCM (2.00 ml) is added to
commercial N-ethyldiisopropylamine (0.07 ml; 0.40 mmol; 2.20 eq.) and commercial ethyl



fractions) and dried over MgSq 4. Conmpound (34) is
i solated as a green foam (89% . 1H NMR (CDd 3, 300
WORF/068414 16-1. 44 (m 5H), 1.55-1.83 (m 3H), PCDEP100%/050102

2H), 2.13 (s, 3H), 2.49 (s, 3H, 3.30 (m IH, 5.52
(d, J=9 Hz, IH), 6.39 (s, IH, 10.98 (br s, IH. M
(ESI): 335; M+(ESI): 337. HPLC, Rt: 2.5 mn (purity:
93 % . v. Exanple 35;
N-{ 4- net hyl - 2-f ( 3- nor phol i n- 4-yl propyl ) am no] - 4, 5- bi - |
, 3-thiazol -2-yll acetam deji7hydrochloride salt f 0O HC
N N H (35) According to the general procedure 1,
N- ( 3- mor phohn- 4-yl propyl )t hi ourea (Transw d) i s added
to a solution of

.ace

I\I;[5-(brorrpacet££)-4- met hyl -1, 3-t hi azol - 2-yl ] t am %e
3-ispryanatopropienaie (2643t mg;) % ol bilecqr) The anitha 13 3*1'@%)“1% i
' .| LI 1 T .
2o T B 8 o i i
peniakied TP dlie purified €uétiondd dhitedivtith FFD AAmd(vaslied ardithi Nbl€ )03,
and dried over MySO It is then precipitated a IgCI
SRrdnE OoRPBArA (BN &l (2831188 A8 ke I MR MBS g 118 (m.
29 1 d ;

s PR R G R oyl o A (2B 41
{m %Iﬂh’e{), 530704, (AN 6.2H)s, 118, 883 (o 1HRH)S3 (f, 63), (629 (biy,, 1H). M
8.00 (br,s, IH), 10.70 (br, s, ,IH& %%.04 (s, IH).
@@819%;1\’13@81): Fo-(1BEG, Rt: 3gmin (Gority: 9836%)1. 3 min (purity:
98.5 % . Exanple 36:

N-{4-nmet hyl - 2-f (tetrahvdrofuran-2- g
Exuniphe 42: N4 mdthdl-5 idii-3tviamsino) 1.3-thiazolat:

10  acetamide, trifluoroacetate salt

0]
g
Y
B
N
7
N
“2)

According to the the general procedure 1, 3-pyridylthiourea (Lancaster) is added to a
15  solution of N-[5-(bromoacetyl)-4-methyl-1,3-oxazol-2-yl]acetamide (Intermediate 3) in

EtOH. The mixture is stirred 17 h at —20°C, then 5 h at r.t. The desired product is filtrated

off the reaction mixture. It is further purified by preparative HPLC. Compound (42) is

isolated as a yellow solid (5%). 'H NMR (Methanol-dg) &: 2.21 (s, 3H), 2.52 (s, 3H), 7.07

(s, 1H), 7.93 (m, 1H), 8.43 (m, 3H), 9.55 (s, 1H). M(ESI): 314; M*(ESI): 316. HPLC, Rt:
20 1.5 min (purity: 96.03%).
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According to the general procedure 1,
N- (t et rahydrof uran-2-yhnethyl )thiourea (Transwid) is

wadasaesd4ad a sol uti on of PCT/EP2005/050102

N-[ 5- (bronpacetyl)-4-nmethyl -1, 3-thi azol - 2-yl ] acet am de
, hydrobrom de salt (Internediate 1) and TEA (3 eq) in
EtOH The mxture is stirred at r.t. for 4 h. TEA (3
eq) is then added. After addition of water, the
desired product is extracted with Et OAc (3 fractions)
and dried over MgSO Conpoungl (36) is isolated as a
light green solid (quantitative). 1H NWVR (CDO 3, 300
MHz) d 1.59-1.70 (m IH), 1.86-2.07 (m 3H), 2.15 (s,
3H), 224(s 3H), 3.28 (m IH) 356(m IH), 3.76

(

HH 'N P P Al l L ¥ ' 2
gggtgrm%l 1)b1§ ﬁ@g&hrﬁ&zﬁt Rt: '8 min (purl ty 94. 4
N-(2-ff2- hvdr oxy-2- phenvl et hyl ) am no] - 4- et hyl - 4, 5- bi -
| , 3-thiazol -2-vU acet ﬁm de, trifluoroacetate salt T HN

N F3C OH (37) Acco g to the general procedure 1,

N- ( 2- hydr oxy- 2- phe’\:ﬁ hi ourea (prepared from
2-am no-| - phenyl et hanoly JFl uka), 4l owi ng procedure
C) is added to a sol ution N-[ 5-

(bronpacetyl)-4-met hyl -1, & thithzol - 2-yl ] acet am de,

hydr obrom de salt (Intermed at'e 1y and TEA (3 eq) in
Et OH The m xture is stirred feflux for 2 h. TEA (3
eq) is then added. The solvenls are evaporated and the
desired product is purified by preparative HPLC.
Conpound (37) is isol atedZ@% a yellowsolid (32%. 1H
NVR (DMSO-d6, 300 MHz) d 4 (s, 3H), 2.45 (s, 3H),
Kocdlingde th!:-ggndr!ﬁ ,prdchDure B 1\5@2 ﬂhﬂbrop&f—Rﬁn B'lgll)thlolul)ea (I#ep@ﬂad(ﬂmm 3-
s, IH), (D

g0 %ﬂyoromr@@e (ztaﬁyn@hem)ztfpﬂovmg wcecigre it addﬁsi @E@Pﬁms‘?fsN

[5-(bromoacetyl)-4-methyl-1,3-thiazol-2-yl]acetamide, hydrobromide salt (Intermediate 1)
and TEA (3 eq) in EtOH. The mixture is stirred for 2 h at RT. After addition of water, the

desired product is filtrated off and washed with water. N-{2-[(2-fluoropyridin-3-yl)amino]-
4'-methyl-4,5'-bi-1,3-thiazol-2'-yl}acetamide is isolated as a pale yellow solid (57%).

The hydrochloride salt of a baich of N-{2-[(2-fluoropyridin-3-yl)amino]-4'-methyl-4,5'-bi-
1,3-thiazol-2'-yl}acetamide (200.00 mg; 0.57 mmol; 1.00 eq.) is prepared. It is suspended
in MeOH (10.00 ml) and hydrogen chloride (2.29 ml; 1.25 M; 2.86 mmol; 5.00 eq.) in
methanol is added. The mixture is stirred during 20 minutes at RT and filtered. The yellow
powder obtained is washed with diethyl ether and dried under vacuo, affording compound
(43) in 79% yield. "H NMR (DMSO-ds, 300 MHz) § 2.13 (s, 3H), 247 (s, 3H), 3.15 G5,
2H), 7.01 (s, 1H), 7.36 (m, 1H), 7.77 (m, 1H), 8.94 (m, 1H), 10.39 (s, 1H), 12.07 (s, 1H).
M (ESI): 347.8; M'(ESI): 349.8. HPLC, Rt: 3.0 min (purity: 100 %).
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MH(ESI): 375. HPLC, Rt: 2.3 min (purity: 97.2
% . Exanpl e 38: N-f2-(I-benzof uran-5-

W@ b@wiossa¥4 4- met hyl - 4. 5-bi -1, 3-thi azol - 2-v P acRCHEP2E5/050102

trifluoroacetate salt (38) According to the general
procedure 1, N-I-benzoturan-5-ylthiourea (Bionet) is

- added to a sol ution of

N-[ 5- (bronpacetyl)-4-methyl -1, 3-thi azol - 2-yl ] acet am de
, hydrobrom de salt (Internediate 1) and TEA (3 eq) in
Et OH The m xture was stirted at r.t. for 1 h. TEA (3
eq) is then added. The solvents are evaporated and the
desired product is purified by preparative HPLC.
Compound (38) is isolated as a light rose solid (36%.
1HNI\/R(DI\/SOd6 300 Mtz) d 2.13 (Ss 3H)... 249 (s,
Example gldaN-{2<d(2-qvanoethglaminp}4 -mathyi-4.5»biyk3-thiz

JH, 7.95(m IH, 801 (m IH, 10.26 (s, IH)
AWSAPES br s, I H). MT(ESI) 369; M+(ESI): 371. HPLC,
Rt: 3.5 mn (purity\%g % . Exanple 39:
N-(2-f (3- cvanophenvl) I-4 nmet hyl -4, 5-bi -1, 3-thi azo
| -2-vUacetanmi de < S ("ﬁ%\/ ording to the general
procedure 1, |-(3-cyano nyI) 2-thiourea (Transw d)
Is added to a solution
of N-[ 5- (br onpaceryl) - 4- net %WNHS t hi azol - 2-yl ] acet am
de (Internediate 1) in EtOH mxture is stirred at
r.t. for 17 h. TEA (3 eq) is th\z\n\’added. The sol vents
areevaporated and the desired proguct is purified by
fl ash chromat ography. Conpound (3% is isolated as
light yellow solid (43% H—I NI\/R (DM 6) d: 2.13 (s,
3H), 2.49 (s, 3H), 6.99 (<) 7.40 (m IH), 7.53
Ac%rdﬂngbto tHfe %&efa'{'ﬂ"probéﬂhe B. 12‘&26 odtﬂyﬂ)t‘tﬂdﬂrel%(epared fhm N-(2-

): '356; I\/H-(ESI): 354. HPLC, Rt;

@alﬁweﬂrylbanﬁmfhangpstelgﬁoﬂ@%lg procedure D) is added to a solution of N-[5-

(bromoacetyl)-4-methyl-1,3-thiazol-2-ylJacetamide (Intermediate 1) in EtOH. The mixture

is stirred for 30 min at RT. The solvents are evaporated and the desired product is purified
by flash chromatography. Compound (44) is 1s01ated as a light orange solid (29%). 'H
NMR (DMSO-ds, 300 MHz) 6 2.11 (s, 3H), 2.42 (s, 3H) 2.84 (m, 2H), 3.51 (m, 2H), 6.68
(s, 1H), 8.06 (t, J = 3 Hz, 1H), 11.98 (s, 1H). M'(ESI): 306; M*(ESI): 308. HPLC, Ri: 1.86
min (purity: 97.5 %).

Example 45: N-£2-[(3.3-diethoxypropyl)amino]-4'-methyl-4.5'-bi-1,3-thiazol-2'-yI}

acetamide.

0
N

HN\(//
S
(3.
s” NH

)

0
43)

According to the general procedure 1, N-(3,3-diethoxypropyl)thiourea (prepared from 1-

amino-3,3-diethoxypropane (Acros), following procedure D) is added to a solution of N-[5-

(bromoacetyl)-4-methyl-1,3-thiazol-2-yl] acetamide, hydrobromide salt (Intermediate 1)
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Exanpl e 40:
[ 4- et hyl - 2- (pyri di n-3-yl am noV4, 5-bi -1, 3-t hi azol - 2-vn

wo ooovmes4ds e (40) Step |: PCT/EP2005/050102

4- et hyl - N-2-pyridin-3-yl-4,5-bi-1,3-thiazol e-2, 2-di am
i ne According to the general procedure 1,
3-pyridylthiourea (Lancaster) is added to a sol ution
of

| - (2-am no-4-nethyl-1,3-thiazol -5-yl)-2-bronoet hanone,
hydr obrom de salt (Internediate 2) and TEA (3 eq) in
EtOH. The m xture is stirred at r.t. for 2 hours. TEA
(3 eq) is then added. After addition of water, the
desired product is extracted with Et OAc (3 fractions)

SR AU Thtigh R 458 et 8 s
lva%oﬂaﬁ@d aEd1he -desidd Gtandt e driﬁedi 59 Eﬂ:geguvﬁmucg momg@ﬂﬂd qQus) is

solid in 95%yield M( M+( ESI
iplated ar darly yelowifpang 6@%0 t§ NI\QQ(IM@O d8t3QQ)MHz) 8 1.22 (t, 6H), 2.03

(L2 GBS0 By Rty B Y7 2] s S5,

4HI8t78 Y, 1&&)25 W(rs' m) nMS(Egi) 33 vEs). stz ‘?{t ez42>L i %hﬁm
i ne obtained in as descri béd above (58.
87-200)ymol ; 1. 00 eq ) |s di ssolved in formic aC|d (2 00
m). The mxture is heated twice to 1300C for 30 nin
in the mcrowave. A conversion of 50%is afforded.

BRAMBIB 45: NI{E‘-l@,\létﬁ&ﬁ@&f@tﬂvlﬁﬁﬂnfﬂh&nﬁﬁl-ﬂ,sdblﬂfgpﬂﬁh%l-z'ﬁl}

I solated by preparative H : npoun

peetamided as dark yellow solid (13 nmg, 21%vyiel d).
1HNMR (DMSQd 6, 300 I\/Hz)od 2.53 (s, 3H), 7.06 (s, IH,
7.55 (m 1H, 820(m 827(mIH), 8.48 (s,
IH), 9.01 (s, IH 310 12.00 (s, IH).

M (ESI): 316. 3; I\/Hr(ESI) PLC Rt: 1.9 mn
(purity: 97.4 % . Exanpl e Netchyl
N-(1[2-(al Iyl am no)-4-nethyl -475-bi -1, 3-thiazol-2-yl]a
m no} car bonvD- bet a-al an |nate( @]

(46)

According to the general procedure 1, N-(3,3-diethoxypropyl)thiourea (prepared from
aminoacetaldehyde diethyl acetal (Fluka), following procedure D) is added to a solution of
N-[5-(bromoacetyl)-4-methyl-1,3-thiazol-2-yl] acetamide, hydrobromide salt
(Intermediate 1) and TEA (3 eq) in EtOH. The mixture is stirred for 3 hours at RT. The
solvents are evaporated. DCM is added and washed with saturated solution of NH4Cl and
brine. This organic phase is dried over MgSOs, filtrated and evaporated. The desired
product is purified by flash chromatography, affording compound (46) as an orange solid
(44%). "H NMR (DMSO-ds, 300 MHz) § 1.25 (m, 6H), 2.22 (s, 3H), 2.53 (s, 3H), 3.48 (m,
2H), 3.60 (m, 2H), 3.76 (m, 2H), 4.70 (m, 1H), 5.50 (m, 1H), 6.44 (s, 1H). M (ESI): 369;
M'(ESI): 371. HPLC, Rt: 2.45 min (purity: 95.3 %).



0. (41) Step I:

N-2-allyl-4-nmethyl-4,5-bi-I,3-thiazol e-2, 2-di am ne
we\ewsnai4my to the general procedure 1, N allylpéi/@aproes050102

(Fluka) is added to a solution of |-(2-

ar ai no-4-nmet hyl -1, 3-t hi azol -5-yl ) - 2- br onoet hanone,

hydr obrom de salt (Internediate 2) and TEA (3 eqg) in

Et OH. The mixture is stirred at r.t. for 1 h. TEA (3

eq) is then added. After addition of water, the

desired product is extractied with Et OAc (3 fractions)

and dried over MJSg 4. It is then purified by flash

chromat ography. N-2-allyl-4-nmethyl-4,5-bi-I, 3-

thi azole-2,2-diamne is isolated as colorless solid

(175 ng, 70%vyield). MH(ESI): 253.1. HPLC, Rt: 1.5 mn

(purity: 92.0%. Step I'l: ethyl

abetmide] yl - 4- rrethyl 4,5-bi-1,3-thiazol e-2, 2-di am ne
obtained in Step | as d@SCI‘I bed above (60 60 ng; 0.18
mmol; 1.00 eq.) in DOV (2.00 m) is added to
commercial N-ethyl di i $8pf gpyl anine (0.07 ni; 0.40
mol ; 2.20 eq.) and comergial
et hyI 3-i socyanat opr opi onat /\(N%OOS ng; 0.18 mmol; 1.00
eq.). The mxture is stirred b(%er reflux for 5 hours,
L

and the solvents are evaporate The resul ting product
is purified by preparative HP The purified fraction
is diluted wwth Et OAc and washed w th NaHCC>3,

5 affording conpound (41) ad4Bark oil (28.2 nmg; 39%. 1H

%d&%@ %!fﬂ%}ak%oce]dgr%gej%&%hgnxég%&?iom%%rep%?g %o%ra-
afofoadetdphendne? (F1{KA), folidwind pRPedurd D) lﬂ) adcﬁd 52 a( §olutioh|)of N—[S-
(Btgmoacfwk)ﬂatgthyl ééshlaz(qull F%?Q@tMQe élymOhrO(npiﬁrSﬁkt ;ﬂnt@@eé@% 1)
and TEA (3 eq) in EtOH. The mixture is stirred for 1 hour at RT. The solvents are

10  evaporated and the desired product is purified by flash chromatography. Compound (47) is
isolated as a colorless solid (71%). 'H NMR (DMSO-ds, 300 MHz) & 2.18 (s, 3H), 2.61 (s,
3H), 4.83 (s, 2H), 7.33 (m, 1H), 7.43 (m, 2H), 7.63 (m, 2H), 7.67 (s, 1H), 12.56 (s, 1H). M
(ESI): 372; M'(ESI): 374. HPLC, Rt: 3.72 min (purity: 99.2 %).

15 Example 48: N-{2-[(2-chloropyridin-3-yD)amino}-4'-methvl-4.5'-bi-1,3-thiazol-2'-yI}

acetamide.

43)
According to the general procedure 1, N-(2-chloro-3-pyridinyl)thiourea (prepared from 3-
20  amino-2-chloropyridine (Fluka), following procedure D} is added to a solution of N-[5-



Exanpl e 42: N-{4-nmethyl-5-f2-(pyridin-3-ylamno)-I.
3-thiazol -4-vn-1, 3-oxazol - 2-vU acet am de,

w0 eooSloesanpacet ate salt (42) According to the tPE€I/EP2005/050102
general procedure 1, 3-pyridylthiourea (Lancaster) is
added to a sol ution of
N-[ 5- (bronoacetyl)-4-nethyl -1, 3-oxazol - 2-yl ] acet am de
(Internmediate 3) in EtOH The mxture is stirred 17 h
at - 200C, then 5 h at r.t. The desired product is
filtrated off the reaction2mxture. It is further
purified by preparative HPLC. Conpound (42) is
isolated as a yellow solid (5% . 1H NVMR (Methanol -d,)
d: 2.21 (s, 3H), 2.52 (s, 3H), 7.07 (s, IH), 7.93 (m

(oot &Ry L il T i) vgbobige el Gty D)
aly 'ﬁg% 3(e§% fnlE‘J@HOISEé hdighi 1s3tidéd B9 Rl atR T TR Wentdard' - bl -

-vl} acetam de, bis-hydrochloride sa
efa@&)ated\amhhddasgedtpmwttes mlelﬁedw flagh Juesentoeeephy. Compound (48) is

s as IR DR v B R (A ol M EBREnopPAe

¢ f
5 [@g(é %}r{)’;ﬁ‘éggr& ﬁﬁ);s §33n91'L9r883(m'\|1H) 9.96 (s, 1), 12.06 (5 1), M

, 32t hi azol = 2-Vl ]acetan1de

(E&ﬁBéhMl(@Si)ﬁé@lHﬁ’LCJBnbt&mm(anﬂy 99.850d TEA (3 eq) in
EtOH The mxture is stirred for 2 h at RT. After
addition of water, the desired product is' filtrated
of f and washed mnth wat er .

w
-yl }acetamde is
XD&EEE&E@ as a pale ye||OMISO|Id (57@@ The

hydrochl oride salt of @a batch of

N-{2-[(2- fluoropyrldl\ﬁ 3N-yl)am nol-4'-nmethyl-4,5-bil,
3-thiazol -2 yI}acetam\‘@I (200.00 ng; 0.57 mmol; 1.00
eq.) is prepared. It is spgpended in MeOH (10.00 m)

and hydrogen chloride (2. ; 1.25 M 2.86 mmol ;
5.00 eg.) in

7N
oY

10
(49)
According to the general procedure 1, N-[3-(1,3-oxazol-5-yl)phenyl]thiourea (prepared
from 5-(3-aminophenyl)oxazole (Maybridge), following procedure D) is added to a
solution of N-[5-(bromoacetyl)-4-methyl-1,3-thiazol-2-yl] acetamide, hydrobromide salt
15 (Intermediate 1) and TEA (3 eq) in EtOH/Acetone 2:1 mixture. The mixture is stirred for
5 hours at RT. The solvents are evaporated and the desired product is purified by
preparative HPLC. Compound (49) is isolated as a beige solid (11%). 'H NMR (DMSO-ds,
300 MHz) § 2.15 (s, 3H), 2.48 (s, 3H), 6.93 (s, 1H), 7.38 (m, 3H), 7.65 (s, 1H), 8.47 (s,
1H), 8.50 (s, 1H), 10.50 (s, 1H), 12.06 (s, 1H). M (ESI): 396; M'(ESI): 398. HPLC, Rt:
20 3.59 min (purity: 99.1 %).
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met hanol is added. The mxture is stirred during 20
mnutes at RT and filtered. The yel |l ow powder obtai ned

wo goos@edied with diethyl ether and dried under REIVEP2005/050102

af fordi ng conpound (43) in 79%yield. 1H NVR (DVSO d6,
300 MHz) d 2.13 (s, 3H), 2.47 (s, 3H), 3.15 (s, 2H),
7.01 (s, IH), 7.36 (m IH), 7.77 (m IH, 8.94 (m
IH), 10.39 (s, IH, 12.07 (s, IH. MESI): 347.8;
MH(ESI): 349.8. HPLC, Rt: 3.0 min (purity: 100

% . Exanpl e 44: 123
N-{2-r(2-cvanoet hyl)am nol -4'-nethvl-4,5" -bi-1,3-thiaz
ol -2'-yl} acetam de. (44) According to the general
procedure 1, N-(2- cyanoet hyl ) thi ourea (prepared from

| {n %‘nl% 1.3-thiazol-

N\l R

éﬂ_gggﬁgﬁt dtassﬁlm“gﬁ[thyl -I 3 th| azoI 2-yl ] acet am de
nternedr at e In Et()—| The m xture is stirred for
30 mn at RT. The soI\Vents are evaporated and the
desired product is pWWJ%d by flash chromat ography.

Compound (44) is isolat¥d _as a light orange solid

(29% . 1H NVR (DVB(Od 6, O gWHz) d 2.1 1 (s, 3H), 2.42

(s, 3H), 2.84 (m 2H), 3.51 2H), 6.68 (s, IH),

8.06 (t, J =3 Hz, IH, il. NlH) M(ESI) 306;

M(ESI): 308. HPLC, Rt: 1.86 mm(purlty 97.5 9.

Exanpl e 45: N-| 2-f(3

3 di et hoxypropyl ) ani nol - 48Onet hvl - 4, 5' bi -1, 3-thi azol
e

by TSI ool AEEOTALIRA I EHRABIAL (ruc

o 3Lamiafheie ] eetrdzoth (&W@d@pﬁﬂbM@ﬁoaﬁeéme @sjs adﬂezoll tb @wdlutgpn

procedure D) is added to | uti
BY-GrRses - R a2 desbiice. Ynrmaeliate ) BOR

'@%%&\%ﬂﬁ% sﬂﬁe Akt {duft #HE g@%ﬁvén}saﬁg e;}_%a(ea a%@)the' &esired
urels stirre mn at RT.
maduvieniss plrrﬁied by preparative HPLC. N-(4-methyl-2-{[3- (IH-tetrazol -5-
yl)phenyllamino}-4,5'-bi-1,3-thiazol-2"-yl)acetamide is isolated as TFA salt. A sample
(120.20 mg; 0.30 mmol; 1.00 eq.) is dissolved in THF (5.00 mlyMeOH (2 mL) mixture.
PS-DIEA (Argonaut, 78.76 mg; 0.30 mmol; 1.00 eq.) is added and the mixture is shaken
for 15 min. The resine is filtrated and rinced with DCM/MeOH 2:1 mixture. The filtrate is
evaporated, affording (50) as parent (105.3 mg, 88%). It is dissolved in THF (5.00 mi) and

water (5.00 ml) and potassium hydroxide solution in water is added (469.07 pl; 0.50 M;

0.23 mmol; 1.00 eq.). The mixture is filtered over cotton and freeze-dried, affording
compound (50) as beige powder (103.6 mg, quantitative yield). 'H NMR (DMSO-ds, 300
MHz) § 2.12 (s, 3H), 2.50 (s, 3H, COCHs), 6.87 (s, 1H), 7.31 (m, 1H), 7.56 (m, 1H), 7.76
(m, 1H), 7.99 (s, 1H), 10.31 (s, 1H), 12.07 (s, 1H). M (ESI): 397; M (ESI): 399. HPLC, Rt:
2.98 min (purity: 98.3 %).
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evaporated and the desired product is purified by
preparative HPLC. Conpound (45) is isolated as a dark

wg edososssioam (56% . 1H NVR (DVBO-d 6, 300 MHz)PCI/EPRRS/050102

(t, 6H, 2.03 (m 2H), 2.20 (s, 3H), 2.50 (s, 3H,
CoCH3), 3.50 (m 4 H, 3.67 (m 2H), 4.62 (t, J=9 Hz,
IH, 573 (m IH), 6.41 (s, IH. M(ESI): 383;
M-(ESI): 385. HPLC, Rt: 2.42 mn (purity: 97.7 9.
Exanpl e 46:
N-{2-f (2, 2-di et hoxyet hyl )d# nol -4' -met hvl-4,5" -bi -1, 3-
thiazol-2'-vl} acetam de. (46) According to the
general procedure 1, N-(3,3-diethoxypropyl)thiourea
(prepared from am noacet al dehyde di et hyI acet al

f ,

@tmng@ hydrobrom de salt (I nter rredl ate 1) and TEA
—(%Gf—lﬁ-ﬁm The mixture is stirred for 3 hours at
RT. The solvents are ev(’aporat ed. DCMis added and
washed with saturated @“0{? on of NH4CI and bri ne.
This organi c phase is drfed,over MgSO4, filtrated and
evaporated. The desired pragugt is purified by flash

chr omat ogr aphy, affordi ng c%r@gnd (46) as an orange
3

solid (44% . 1HNVR (DMSO de MHz) d 1.25 (m 6H),
2.22 (s, 3H), 2.53 (s, 3H 8 (m 2H), 3.60 (m
2H), 3.76 (m 2H), 4.70 (m IFN}“ 5.50 (m | H), 6.44
(s, IH. M(ESI): 369; I\/HESI) "371. HPLC, Rt: 2.45
mn (purity: 953% Exa

N-{4' net hyl - - 0X0- nghenvl et hvPam nol -4, 5' -Ei - 13-
N-H1- [a(é@YanQphewl)]ammo]efrmﬁhd]e"r 5- pulz%-thm@el&ﬂ}%@tam@e 1@?& obtained in

}%g @5 21% %{;({e?cpg%u a%ove]USOI.\b'O(rr%g, 842 m?noﬁri%%h?fs Rxbodel iilpéch_“nﬁﬁous
DMF (10.00 ml). Tributyltin chloride (457.89 pl; 1.69 mmol; 4.00 eq.) and sodium azide
(109.74 mg; 1.69 mmol; 4.00 eq.) are added successively. The mixture is heated at 130°C
for two days. After cooling down to RT, the black solution is poored on ice/water mixture
and is acidified with SN HCI solution. The solvents are evaporated. The resulting solid is
washed with Et,O to remove the excess of BusSnClL. It is finally purified by preparative
HPLC, affording (51) as a brown powder (12.0 mg; 7.14%). 'H NMR (DMSO-ds, 300
MHz) § 2.09 (s, 3H), 2.45 (s, 3H), 6.99 (s, 1H), 7.86 (d, J=8 Hz, 2H), 7.99 (d, }=8 Hz, 2H),
10.72 (s, 1H), 12.07 (s, 1H). M "(ESI): 397; M(ESI): 399. HPLC, Rt: 2.97 min (purity:
93.2 %).
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am noacet ophenone (Fl uka), follow ng procedure D) is
added to a solution of N[5-

W@ boosesaget yl ) - 4- net hyl -1, 3-thi azol - 2-yl ] acet pOT/EPR2005/050102

hydr obrom de salt (Internmediate 1) and TEA (3 eq) in
EtOH. The m xture is stirred for 1 hour at RT. The
sol vents are evaporated and the desired product is
purified by flash chromatography. Conpound (47) is
isolated as a colorless solid (71% . 1HNVR ( DVBO d6,
300 MHz) d 2.18 (s, 3H), 22%1 (s, 3H), 4.83 (s, 2H),
7.33 (m IH), 7.43 (m 2H), 7.63 (m 2H), 7.67 (s,
IH, 12.56 (s, IH. M(ESI): 372; M+(ESI): 374. HPLC,
Rt : 3 72 mn (purlty 99.2 9. Exanple 48:

ag&ﬁﬁﬁ@l %Qﬁﬁgme 1 N-(2 chI or o- 3- pyrl di nyI )th| our ea
{prepar ed from 3- am no-2-chl oropyridi ne (Fluka),

foll owi ng procedure D) \l(% added to a sol ution of

N-[ 5- (br omoacet yl ) - 4- métthy)=1, 3-t hi azol - 2-yl ]

acet am de, hydrobrom de s& (I ntermedi ate 1) and TEA
(3 eq) in EtOH The mxturesl)sNHstlrred for 1 hour at
RT. The sol vents are evapor at and the desired
product is purified by flash \r omat ogr aphy. Conpound
(48) is isolated as a pi nk sdHNd (649 . 1H NWR
(DVMBO-de, 300 MHz) d 2.12 (s, 3H) 2.45 (s, 3H), 7.02

I 7.6 5 I 8.
(S 7,65 (m IH, 868 (m 1 4. 883 (m 1H,

T@%[@mn@thyﬂé@mms] wqihym ] phmlﬁttplazogé "t a%tam@ gﬁg}g S%t?ila%i n

l%(ka{n‘l]g 4 s gl}zésocflgeél{arbgveggce aﬁ‘{ggg{@ ﬁﬁl_ﬁb%hﬁw L RisRQbndtd i ak

toluene (5.00 ml). Trimethylsilyl azide (481.33 pl; 3.66 mmol; 5.00 eq.) and dibutyltin
oxide (91.10 mg; 0.37 mmol; 0.50 eq.) are added. The mixture is heated overnight under
reflux. As the reaction is not complete, dibutyltin oxide (18.22 mg; 0.07 mmol; 0.10 eq.)
and trimethylsilyl azide (192.53 pl; 1.46 mmol; 2.00 eq.) are added and the mixture is
further refluxed for 24 hours. Solvents are evaporate&i‘and the crude mixture is purified by
preparative ~ HPLC,  affording  N- {4"-Methyl-2-[2-(1H-tetrazol-5-yl)-ethylamino]-
[4,5'Tbithiazolyl-2'-yl}-acetamide (52) as TFA salt (192.30 mg; 56.57%). It is dissolved in
THF (22.00 ml). PS-DIEA (Argonaut, 118.91 mg; 0.46 mmol; 1.10 eq.) is added and the
mixture is shaken for 1h15. The resine is filtrated and rinced with THF/MeOH 2:1 mixture.
The filtrate is evaporated, affording (52) as parent (145.2 mg, quantitative). It is dissolved
in THFwater 1:1 mixture (20.00 ml) and potassium hydroxide (800.00 pl; 0.50 M; 0.40
mmol; 0.97 eq.) is added. The mixture is filtred over cotton and freeze-dried, affording (52)
as light yellow powder (133.2 mg; 82.8%). "H NMR (DMSO-ds, 300 MHz) & 2.09 (s, 3H,
CHa), 2.42 (s, 3H, COCHz), 2.92 (t, J=6, 2H), 3.47 (m, 2H), 6.57 (s, 1H), 7.73 (¢, J=0, 1H),
11.90 (br s, 1H). M'(ESI): 349, M'(ESI): 351. HPLC, Rt: 1.54 min (purity: 98.6 %).
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V N o (49) According to the general procedure 1,
N-[ 3- (I, 3-oxazol -5-yl ) phenyl Jthi ourea (prepared from

wG2(03nesstnophenyl ) oxazol e (Maybridge), foll ow PQI/EP2005/050102

procedure D) is added to a solution of

N-[ 5- (bronpacetyl)-4-nmethyl -1, 3-thi azol - 2-yl ]
acetam de, hydrobrom de salt (Internediate 1) and TEA
(3 eq) in EtOH Acetone 2:1 mxture. The mixture is
stirred for 5 hours at RT. The solvents are evaporat ed
and the desired product id2purified by preparative
HPLC. Conpound (49) is isolated as a beige solid
(11% . 1H NWR (DVMSO-d6, 300 MHz) d 2.15 (s, 3H), 2.48
(s, 3H, 6.93 (s, IH), 7.38 (m 3H), 7.65 (s, IH,
8. I 3 S .10 S 2

Exap w7 N (34 Xv-1.3, ; 174 i 4L me tﬁi'_'.
bLP,Mﬁi&iﬁl-z'@aéet%ﬁdg@fﬁpdiﬁn Bl _
et hgl - Z={r 3- tetrazol -5-yl)phenyll am no)-4,5

"-bi-1,3-thiazol - 2“%§| acetam de, potassiumsalt.
(50) According to the~general procedure 1,
N-[3- (I Htetrazol -5-yl Fphgnyl ]t hi ourea (prepared from

5-(3-an1nophenyl)tetrazo/gk-ﬁwocado), fol |l ow ng
procedure E) is added to a | ution of

N-[ 5- (bronpacetyl) - 4- net hyl &1/, % hi azol - 2-yl ]
acetanm de (Internediate 1) in . The m xture is

stirred for 5 hours at RT. The solvents are evapor at ed

and the de§ired product i¢53urified by preparative
Aseopgnerig| angcapt arosebis, 14 NoYGGRR sz
L
phdcydurd ) Us edded to a solution of N-[5-(bromoacetyl)-4-methyl-1,3-thiazol-2-yl]
acetamide (Intermediate 1) in EtOH. The mixture is stirred for 5 hours at RT. A
precipitate is formed. It is filtered, affording N-(2-{[3-(5-hydroxy-1,3,4-oxadiazol-2-
yl)phenyl]amino}-4'-methyl-4,5'-bi-1,3-thiazol-2'-yl)acetamide (53) as parent (pale yellow
solid; 139.70 mg; 29.86%). It is disolved in a mixture of THF (4.00 ml) and water (4.00 mi)
. Potassium hydroxide solution (660.63 ul; 0.50 M; 0.33 mmol; 0.98 eq.) is added and the
reaction mixture is stirred for 20 minutes at RT. It is finally freeze-dried, affording (53) as
pale yellow solid (152.54 mg; quantitative yield). 'HNMR (DMSO-ds, 300 MHz) § 2.11 (1,
3H), 2.48 (s, 3H), 6.87 (s, 1H), 7.21 (m, 1H), 7.31 (m, 1 H), 7.72 (m, 2H), 10.35 (s, 1H),

12.04 (s, TH). M (ESI): 413; M'(ESI): 415. HPLC, Rt: 3.25 min (purity: 9.4 %).



5

10

15

PS- DI EA (Argonaut, 78.76 ng; 0.30 mmol; 1.00 eq.) is
added and the m xture is shaken for 15 min. The resine

w0 g006i0b84nat ed and rinced with DCM MeOH 2: 1 m XPQT/BP200516€50102

filtrate is evaporated, affording (50) as parent
(105.3 ng, 88%. It is dissolved in THF (5.00 m) and
water (5.00 m) and potassium hydroxide solution in
water is added (469.07 m; 0.50 M 0.23 mmol; 1.00
eq.). The mxture is filtered over cotton and
freeze-dried, affording cd¥pound (50) as bei ge powder
(103.6 ny, quantitative yield). 1H NVR (DVSO de, 300
MHz) d 2.12 (s, 3H), 2.50 (s, 3H, COCH3), 6.87 (s,
IH), 731(m IH), 756(m IH), 7.76 (m IH), 7.99
j ’ . -

! 5 o 3V ] a x
lgﬁz thﬁ%ﬁ-"lﬂ#&c@t&mld& {riﬁuoﬂﬁéelfdté sa?t‘ | f _ _
etrazorl -5-yl')phenv am no}-4,5" -bi-13-thiazol -
2' -yl )acetam de. (51){
N-{2-[(4-cyanopheny|y&ﬁ§E§]-4-nethyl-4,5-bi-|,3-thiazo

| -2-yl }acetam de (25) o

jned in Exanple 25 as
descri bed above (150.00

D@ 42 mmol; 1.00 eq.) is

di ssol ved in anhydrogs DVF (1Q.00 m ). Tributyltin

chl oride (457.89 nﬁzﬁbHGQ - My 00 eq.) and sodi um
azide (109.74 ng; 1F69 nmol; 4. dwgq.) are added
successively. The m xture is heated at 1300C for two
days. After cooling down 90RT, the black solution is
poored on ice/water m xture’'and' is acidified with 5N
AdGbrdmgtouthé ganeralfprecedwt \]f,dﬁ{[&;(Saarmmel/ééfﬂnah@dM -Wi)phenyl]thiourea

(e B B ST G e LRy ©2) " oowing
}?&@M @t) iy %.daéﬁl-/()g a %f)lfu%nd b %Ih;g&ﬂrbma@etgl)mmmmgwﬂlml -2-y1]

2.09 (s
a:eeb@mlda(ln@rl(lghat@l-])m E@I@ a hg guxtqrﬁs stlryedggr S(Ig)urs yL@T @e S(é“(ﬁfjl

H;S‘E%%?Q g%‘baf‘di%liﬁ:%ﬂéﬁ%@ odygds Disb by fubbarayivg I}@Z(Z(ﬁ orduﬁ%) st

light beige solid (75.00 mg; 33%). 'H NMR (DMSO-ds, 300 MHz) 8 2.15 (s, 3H) 2.51 (s
3H) 6.95 (s, lH) 7.39 (m, 4H), 7.54 (m, 1H), 8.31 (br s, 1H), 8.71 (br s, 1H), 10.52 (brs
1H), 12.10 (br s, 1H). M"(ESI): 428; M'(ESI): 430. HPLC, Rt: 2.97 min (purity: 95.13%).

Example 55: N-[2'-(acetylamino)-4'-methyl-4,5'-bi-1.3-thiazol-2-yl]-beta-alanine,

o]
HN\(/N?
S
B
0 S)\NH

F OH

trifluoroacetate salt.

(33)
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93.2 % . Exanpl e 52:
N-{4'"-Methyl-2-[2-(I Htetrazol -5-vn-ethylam nol-r4,5"|

whrdokioesaad vl - 2' - vUacet ami de, potassi um salt. NeCWEPZ052)50102

N-{2-[(2-cyanoet hyl)am no]-4"-methyl-4,5 -bi-1,3-thiaz
ol -2 1-yl}acetam de (44) obtained in Exanple 44 as
descri bed above (225.00 ng; 0.73 mmol; 1.00 eq.) is
suspended in dry toluene (5.00 m). Trinetbylsilyl
azide (481.33 m ; 3.66 mmol; 5.00 eq.) and dibutyltin
oxi de (91.10 ng; 0.37 nmmmol28 0.50 eq.) are added. The
m xture is heated overni ght under reflux. As the
reaction is not conplete, dibutyltin oxide (18.22 ny;
O 07 mmol ; 0.10 eq.) and trinethylsilyl azide (192.53

d, t
syt B BB S PR e e
@?"’Ege crude mxture is purl fied by preparative HPLC,
ordi ng

Abbofding rwbtthwygenzra{ progeduce ¢t mgthyl Nslaminpcaghongthigrh)-hefp-alaninate

(;%@g@d %grlnfpgel h?fé%l élf@/sropa?ﬁ?;te @&gm %g]f@@g@%ﬂoc%ﬁ’ﬁ-r@s%gd itoa
sdﬂlt)o)n FXRP- @ﬁ)n{oﬁéeﬂg,@)ﬂ@ﬁféthyllllﬁth&lol@yl] Bcethtidelydrotirorhide salt

is added and the m xture is shaken_ for. Ihl5 &Em

(Imgésmn@aue 3) 01 BaBese) RO IAselens ) BROTLHRBOTS St
Xt ur e t 4 8"
{8 Fﬁﬁ if&gsoiventsta{eaetvgpn a?etdea%ﬂ@&%ﬁ Nf-fz -(agétglﬁlglglng eﬂ((je'%_ll%liﬁ s
bffﬁﬁfth&@ble;f- 1 bela-ﬂhmﬁathr i uded th thOnaxt Steparithopdurtsspuniication.
hydrOX|de 800.00 mM; 0.50 M 0.40 mmol; 0.97 eq.) is
added. The m xture is filtyed

Step dokepaisioad] N 4f HGsetTgr ol S 2y 5L P e %F‘?’%\ﬁ%'%evﬁa‘g?”me’
t,%ﬁgﬁoggftﬁ%qgfggsﬁ% 1H NMR (DVBQd 6, 300 MHz) d 2. 09

2.42 (s, 3H, COCH3), 2 (t, J=6,
T3. 47 sdlution 2bfj , mehyh 7N([2'; (adetyl)a,mlm) z&'sm‘(thyl 4,5'—@ 13- }lq)azolﬂgiyl]glqpta-

fﬁl\qate Bmfﬁgvbogﬁ@ %% 349 %p:g L0 eqdPik Ml (o ofi it adtha
Q‘al&% hﬁ )fl& (*117/@'2" RAXY 08 V8- ¥62426H1:3000 4 Yid b @iylrt antined at
RT. After 3 hours the reaction mixture is acidified to pH=1 with HCl 1N, solution and
extracted with AcOEt (3 times). Combined organic layers are washed with water, brine and
dried over magpesium sulfate. After filtration and evaporation of the solvents, the crude
product is purified by preparative HPLC, affording (55) as a colorless solid (22.6 mg; 8%).
'H NMR (DMSO-ds, 300 MHz) & 2.11 (s, 3H), 2.42 (s, 3H), 2.56 (m, 2H), 2.43 (m, 2H),
3.90 (s, 2H), 6.62 (s, 1H), 7.78 (s, 1H), 11.98 (s, 1H). M"(ESI): 325; M(ESI): 327. HPLC,
Rt: 149 min (purity: 93.3 %). |
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bi-1,3-thiazol-2"-yl)acetam de, potassiumsalt. r o _
(53) According to the general procedure 1,

WORG03/0684hydr oxy- |, 3, 4- oxadi azol - 2-yl ) phenyl | p¢ii/8P20e5050102

(prepared from 5-(3-am nophenyl)-1I, 3, 4- oxadi azol - 2- ol
(Amne 1), follow ng procedure E) is added to a

sol ution of

N-[ 5- (bronpacetyl)-4-nmethyl -1, 3-thi azol - 2-yl ]

acetam de (Internediate 1) in EtOH The m xture is
stirred for 5 hours at RT.I2A precipitate is formed. It
is filtered, affording

N-(2-{[ 3-(5-hydroxy-1, 3, 4- oxadi azol -

yl)phenyl]am no}-4'-nethyl-4,5 -bi-I, 3 thiazol -2

gﬂlmdﬁh)l_zajmegta@iulﬁgamo rr1) . Pot assi um hydrOX| de
solutron ; O M 0.33 mmol; 0.98 eq.) is
added and the reacti o m xture is stirred for 20
mnutes at RT. It is MWwrajty freeze-dried, affording
(53) as pale yellow sol PO\ (,152. 54 ng; quantitative
yield). 1HNVR(DVSCQd 6, 30 Mqlz) d 2 11 (t, 3H), 2.48
(s, 3H), 6.87 (s, IH), 72(\& 7.31 (m 1 H),
7.72 (m 2H), 10.35 (s, IH) 04 (s IH. M(ESI):
413; MH(ESI): 415. HPLC, Rt: SN’%&mn (purity: 99.4
% . Exanpl e 54:

N-(2-{[3-(5-am no-1, 3, 4-thi adi azol - 2-yl ) phenyl ] am no} -
4' -methyl -4,5" -bil, 3-thigael-2'-vDacetam de,
trifluoroacetate salt V N NH2 (54)

Step 1: Preparation of N-(3-hydrazino-3-oxopropyl)thiourea.

Methyl 3-[(aminocarbothioyl)amino]propanoate (500.00 mg; 3.08 mmol; 1.00 eq.)
(prepared from methyl 3-aminopropanoate (Amine 3), following procedure D) is dissolved
in MeOH (25.00 ml) . Hydrazine hydrate (2.38 ml; 48.89 mmol; 15.86 eq.) is added and the
mixture is stirred under reflux for 5 hours, then at RT overmght A white precipitate is
formed. It is filirated and washed with MeOH affording N-(3-hydrazino-3-
oxopropyl)thiourea as colorless solid (490.7 mg; 98%).

Step 2: Preparation of N-{2-[(4-hydrazino-4-oxobutyl)amino]-4"-methyl-4,5'-bi-1, 3-thiazol-
2"-yl}acetamide.

N-(3-hydrazino-3-oxopropyl)thiourea obtained in Step 1 as described above (200.00 mg;
1.23 mmol; 1.00 eq.) is dissolved in MeOH (30.00 m!) with triethylamine (512.02 pl; 3.70
mmol; 3.00 eq.). The resulting solution is cooled down to 0°C. Intermediate 1 (340.23 mg;
1.23 mmol; 1.00 eq.) dissolved in MeOH (2 mL) is added. The reaction mixture is stirred
overnight at 0°C. Solvents are evaporated, affording N-{2-[(4-hydrazino-4-
oxobutyl)amino]-4'-methyl-4,5'-bi-1,3-thiazol-2'-yl}acetamide as yellow solid, which is
used in the next step without further purification. M (ESI): 339; M'(ESI): 341. HPLC, Rt:
1.15 min (purity: 81.5 %).
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According to the general procedure 1,
N-[ 3-(5-am no-1, 3, 4-t hi adi azol - 2-yl ) phenyl ] t hi our ea

W@ prosfoessed from PCT/EP2005/050102

5- (3-am nophenyl ) -1, 3, 4-t hi adi azol - 2-anmi ne (Am ne 2),
followi ng procedure E) is added to a solution of

N-[ 5- (bronpacetyl)-4-nethyl -1, 3-thiazol -2-yl]
acetanmde (Internediate 1) in EtOH The mxture is
stirred for 5 hours at RT. The solvents are evaporated
and the desired product i33purified by preparative
HPLC, affording (54) as Ilght bei ge solid (75.00 ny;
33%. 1H NWR (DVMBQd 6, 300 MHz) d 2.15 (s, 3H), 2.51

(s, 3H), 6.95 (s, IH) 7.39 (m 4H), 7.54 (m IH),

kg sty of S50 hcedpinol g gl 0 52515 ko Fuytlaoor,

e@lﬁ?3md§&adz&\dﬁl’ -biie, }%sﬂz{&%ah (E®anpl e 55:

(acetylamn

Nﬁ{Zb[éﬁt w@aﬁ@xowﬂfamuma@&yaﬁé i S,

P
hERHU IR o GRRRG b4 73 ms 133 gl L00 gg) i dissoyed i 2
1l1 Taﬂylgwkﬁﬁifaﬁl(mwmn)au‘ﬁethm@m (61261 gl tchStﬂnaolgbﬁeaqalls added and
proceadure net

therre%litma selutition @mﬁdo@ﬁw 9 87 G- Lol -G PR diinyidrzele, G1O885 e i
hﬁ’ bo 3 cé)a%])aﬁ&)é?irlﬁ g%ﬁo(%tO@ ngl?ni‘ B&cadtion fs‘%ltulr&i\’\étr!ﬁc for 5 hours.

oce to'a so ution of
Sblvers ér’é rewpmteé tayd bhe mmﬁngwgahdel praductis aurified by prdparative HPLC,

RO T R T e e R
orc'\cjtdéz[z[)l@ﬂ%ﬁﬁ@@@fm sztgg}ﬂ RTg; 3 ﬁﬂb vents ar e evapor at ed

tyl am no)-4' - net hyl -
"aiNNIR DS 0= 0800 M) 13- Dot (.- ) A 2nag BD)i 25861@@@% (2. ${en, 2H),

ﬁétp)aﬁtg{e o G o NED. BEsh) 58 MrlhspPSEF L, re: 167
L

5-(2-{[2'-(acetylamino)- 4'-methy1—4 5'-bi-1,3-thiazol-2-yl] ammo}ethy?) 1,3,4-oxadiazol-2-

olate, trifluoroacetate salt (227.1 mg; 0.473 mmol) is dissolved in DMF. PS-DIEA
(Argonaut, 123.00 mg; 0.65 mmol; 1.37 eq.) is added and the mixture is shaken for 1 hour.
The reaction mixture is filtered, rinced with DMF and evaporated to give (56) as parent
(173 mg; quantitative yield). M (ESD): 365; M (ESI): 367. HPLC, Rt: 1.73 min (purity:
97.5 %).

It is dissolved in a 1:1 mixture THF/water (173 mg; 0.473 mmol in 10 mL). Potassium
hydroxide solution (1 047.33 pl; 0.50 M; 0.52 mmol; 0.98 eq.) is added and the reaction
mixture is stirred for 20 minutes at RT. The reaction mixture is filtered over cotton and
freeze-dried, affording (56) as pale pink solid (216.4 mg, 90.37%). 'H NMR (DMSO-ds,
300 MHz) & 2.10 (s, 3H), 2.43 (s, 3H), 2.66 (t, J=8 Hz, 2H), 3.47 (m, 2H), 6.63 (s, 1H),
7.79 (t, J= 8 Hz, 1H), 12.06 (s, 1H). M (ESI): 365; M'(ESI): 367. HPLC, Rt: 1.88 min
(purity: 95.0 %).



10

15

20

25

To a solution of nethyl
N-[2'-(acetyl am no)-4'-nmethyl-4,5"-bi-I,3-thiazol-2-yl

W@ 2s6esatani nat e obt ai ned above (300.00 ny; 0.BSI/ERW05/050102

1.00 eg.) in MeOH (10.00 m) is added sodi um hydroxi de
(17.62 mM; 1.00 M 17.62 mml; 20.00 eq.) and the

m xture is stirred at RT. .After 3 hours, the reaction
m xture is acidified to pHel with HCO | N solution and
extracted wth AcCeEt (3 tines). Conbined organic

| ayers are washed with watlédr, brine and dried over
magnesi um sul fate. After filtration and evaporation of
the solvents, the crude product is purified by
preparatlve HPLC, affording (55) as a colorless solid

a‘1§1£M1um§al§2 (s, ”") 7.78 (S ”") 11.98 (S, |H) M

MH(ESI): 327. HPLC, Rt: 1.49 min (purity:
93.3 % . Exanpl e 56: 5\(2 2' -facetv
am no) - 4' - met hyl - 4, 5' Hhic st 3- th| azol - 2-v
Pam nol ethyl )- I, 3, 4- oxéd?ga\z -2-0l ate, potassium
salt. -y N (56) Stepl P ation
of N- ( 3- hydr azi no- 3- oxopr opyl )'+hi ourea. Met hyl
3-[ (ami nocar bot hi oyl ) & no] pro fioat e (500.00 ng; 3.08
mmol ; 1.00 eq.) (prepared from et hyl
3- am nopr opanoate (Am ne :i% followi ng procedure D) is
di ssol ved i nMeOH (25.00 m'Y)"/. Hydrazine hydrate (2.38
s'?étp z%%nmbzet %’L/itﬁff (Btydaniirf3)-A0RBIPI- 0 ChitIBerhiakotour € i s

irr

under for 5 hours, then at RT

yd)]\ammn}bgtamatet\ vvhlte preC| pltate is formed. It is

| t.rated and
Iﬁl-c?rémﬁ Varts 5%“ pr89?8brf op rf’\l/?@? ]érfélgB%%Sb%g%qygaqlmo]butanoate
(ﬁl%drédi 9 RethylMIam@&¥anoate, hydrochloride salt (Fluka), following procedure

D) is added to a solution of N-[5-(bromoacetyl)-4-methyl-1,3-thiazol-2-yl] acetamide,
hydrobromide salt (Intermediate 1) and TEA (3 eq) in EtOH/Acetone 2:1 mixture. The
mixture is stirred for 5 hours at RT. The solvents are evaporated and the desired product is
suspended in water, filtrated and dried under vacuo. Methyl 4- {[2"-(acetylamino)-4'-methyl-
4,5'-bi-1,3-thiazol-2-yl]amino} butanoate is isolated as a yellow solid (166.00 mg; 83.63%).
"H NMR (DMSO-dg, 300 MHz) & 1.82 (m, 2H), 2.10 (s, 3H)2.37 (m, 2H), , 241 (s, 3H),
322 (m, 2H), 3.58 (s, 3H), 6.60 (s, 1H), 7.74 (m, 1H), 11.98 (s, 1H). M "(ESI): 353;
MY(ESI): 355. HPLC, Rt: 1.92 min (purity: 90.2 %).

Step 2: Preparation of 4-{[2"-(acetylamino)-4"-methyl-4,5 "bi-1,3-thiazol-2-yl]amino}
butanoic acid, potassium salt (57).

To a solution of methyl 4-{[2-(acetylamino)-4'-methyl-4,5'-bi-1,3-thiazol-2-
ylJamino}butanoate obtained above (164.00 mg; 0.46 mmol; 1.00 eq.) in MeOH (5.00 ml)
is added sodium hydroxide (9.25 ml; 1.00 M; 9.25 mmol; 20.00 eq.) and the mixture is
stirred at 35°C. After 2 hours, the reaction mixture is acidified to pH=1 with HCl IN
solution and the solvents are removed by freeze-dried. The resulting solid is dissolved in

DMF and filtrated to remove NaCl salt. After evaporation of DMF and treatment with
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Step 2: Preparation of
N-{2-[ (4- hydrazi no- 4- oxobutyl )anno] -4' -net hyl -4,5" - bi -

WO 2@s50684ax 0l - 2' -yl }acet am de. PCT/EP2005/050102

N- ( 3- hydr azi no- 3- oxopropyl )t hi ourea obtained in Step 1
as descri bed above (200.00 ng; 1.23 mmol; 1.00 eq.) is
di ssolved in MeCH (30.00 m) with triethylam ne
(512.02 m; 3.70 mmol; 3.00 eq.). The resulting
solution is cooled dowmn to OOC. Internediate 1 (340.23
my; 1.23 nmmol; 1.00 eq.) di%ssolved in MeOH (2 nl) is
added. The reaction mxture is stirred overni ght at
0C. Solvents are evaporated, affording

N-{2-[ (4- hydrazi no- 4-

SR el s 0 %

O&Bﬁéa a\@ﬂafsmtm 60%% lag B@%y i ﬁxgédn@sfd in WhtédBHD 1:1 ala@ure (4 oo ml)
M-(ESI): 341. f purit g
a} powasammr@@@ G887 w50 8 021 mamols .00 q. s added “The résati

B PR OB P B TP B

(7%9?0 lokloBeB 2 Ml NMEB IDMSO-d6, 300 MHz) 5 1.69 (m, 2H) 197 (m 2H) 2. 10
N- (4- hydr azi no- 4- oxobut ) am no

(s, BHBQM (sa3t), 3.21 Grlyél2]rla,c§ei3e($n1 8(%1(%&1’11;(112 Qh(SQt}QpMZ(%%) 339

R EIONE S G, T, L 00 €0 1

Triethylamne (0.26 nm; 1.85 nmol; 1.50 eq.) is added
and the resultl ng soI ut |4on IS cgol ed dovvn to Q0C.

QuiQal ). The reaction | s
ours. 3ol vents are evapor at ed

and the resulting cru‘d’e product is purified by

preparative HPLC, af# g

5-(2-{[2' - (acetyl am no)s4' -net hyl -4,5"-bi -1, 3-thiazol -
2-yl]aninojethyl)-1, 3, 4- [Okadi azpl _2-olate (56) as TFA
salt (227.1 ny; 5096y|eld . \lH NW\R (DMSO-d 6, 300 MHz)
d 2.11 (s, 3H), 2.42 (s, 3H),\2x8§6 (m 2H), 2.54 (m

2H), 6.64 (s, IH), 11.98 s, 84 12.07 (s, IH. M
(ESI): 365, M-(ESI): 367. HPLC, R: 1.67
(58)

Step 1: Preparation of N-(4-hydrazino-4-oxobutyl)thiourea

Methy! 4-[(aminocarbothioyl)amino]butanoate (176.24 mg; 1.00 mmol; 1.00 eq.) (prepared
from methyl 3-aminobutanoate, hydrochloride salt (Fluka), following procedure D) is
dissoled in MeOH (10.00 mi). Hydrazine hydrate (2.97 ml; 48.89 mmol; 48.89 eq.) is
added. The reaction mixture is stirred 5 hours under refux and overnight at RT. Solvents are
evaporated. The resulting oil is dissolved in MeOH and EtOH is added. A white product
precipitates. It is filirated and washed with EtOH, affording N-(4-hydrazino-4-
oxobutyl)thiourea (128.5 mg; 72.91%). HPLC, Rt: 6.50 min (purity: 86.9 %).

Step 2: Preparation of N-{2-[(4-hydrazino-4-oxobutyl)amino]-4'-methyl-4,5'-bi-1,3 -thiazol-
2"yl}acetamide.
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mn (purity: 95.3 9. 5-(2-{[2'-(acetylam no)-4
| -met hyl -4,5"-bi-1,3-thiazol-2-yl]am no}ethyl)-1,3,4-0

woaesagsals 2- ol ate, trifiuoroacetate salt (227pQI/EB2005/050102

0.473 mmol) is dissolved in DMF. PS-D EA (Argonaut,
123.00 ng; 0.65 nmol; 1.37 eq.) is added and the

m xture is shaken for 1 hour. The reaction mxture is
filtered, rinced with DM and evaporated to give (56)
as parent (173 ng; quantitative yield). M(ESI): 365;
M- (ESI): 367. HPLC, Rt: 13%3 min (purity: 97.5 9. It
is dissolved in a 1:1 mxture THF/ water (173 ng; 0.473
nmmol in 10 nlL). Potassi um hydroxi de solution (1 047.33
m; 0.50 M 0.52 nmmol; 0.98 eq.) is added and the

NG5S BB P02 T By B

M&?ﬁg@o %{71% /éﬁf.d,triﬁﬁyfll\l%{éﬂ% &1562 1%@1618%3(2) i Khs edlitidn (Ocbbled

dem® 0(’@ ancgmgennegla@@ @1 ZOng, 0,723 mmely 1. (geq4)7ls 451%5’ @gs:oné H%ﬁ%
mmggle)ls sg%%d ] I‘(\)ﬂgﬁr&é\l’ch %g&%ntﬁﬁ@ceva&agﬁ écg ’Nr-n jﬁP(ﬁ%—la%drrz}z%n)c/)-él-

of%ggu 1%untﬁxﬂ-ﬁ’ﬂél J[h?l 4557'-b1-¥r34th1%zol—2'-y1}acetam1de is used in the next step
acetvl am no met i azol - 2-
withowd o beemoorioe M ESIoE s b Tinears HeL el R 553
otep 1: Preparation of nethyl
={[2" -(acetylam no)-4'-nethyl-4,5 -bi-I, 3-thiazol - 2-

yl ] am no} butanoate. According to the genera
rocedure 1,

B Brepirataa i Dyl akpsioh bsesadigag gy Ipropyljamino}-4-metyi-
4,5'-bi-1,3-thiazol-2"-yl)acetamide, potassium salt (58).

CDI (236.74 mg; 1.46 mmol; 2.00 eq.) is added to a 0°C solution of N-{2-[(4-hydrazino-4-
oxobutyl)amino]-4'-methyl-4,5'-bi-1,3-thiazol-2-yl}acetamide (258.75 mg; 0.73 mmol;
1.00 eq.) in DMF (5.00 ml) and triehtylamine (0.15 ml; 1.10 mmol; 1.50 eq.). The mixture

is stirred at 0°C for 3 hours. As the reaction is complete, solvents are evaporated. The crude
mixture is purified by prepative HPLC, affording N-(2-{[3-(5-hydroxy-1,3,4-oxadiazol-2-
yl)propyl]amino}-4‘-methy1—4,5‘-bi—l,3-thjazol-2'-y1)acetamide (58) as TFA salt (white-off
solid; 259 mg; 71.8%). M(ESI): 379; M*(ESI): 381. HPLC, Rt: 1.72 min (purity: 99.3 %).
It is dissolved in DCM. PS-DIEA (150.43 mg; 0.58 mmol; 1.10 eq.) is added and the
mixture is shaken for 15 min. The resin is filtered off and washed with DCM and
DCM/MeOH mixture. The filtrate is evaporated, affording (58) as parent (192 mg; 96%). It
is suspended in water and potassium hydroxide (1.01 ml; 0.50 M; 0.50 mmol; 0.96 eq.) is
added. The mixture is stirred for 5 min and is freeze-dried, affording (58) as beige solid
(189.4 mg; 86.4%). "H NMR (DMSO-ds, 300 MHz) & 1.88 (m, 2H), 2.14 (s, 3H, CH3),
2.44 (s, 3H, CHs), 2.56 (5, 2H), 3.28 (m, 2H), 6.64 (s, 1H), 7.81 (m, 1H, NHCH)), 12.04 (s,
1H, NHCOCH3). M (ESI): 379; M'(ESI): 381. HPLC, Rt: 1.73 min (purity: 99.5 %)
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15

(prepared from net hyl 3-am nobutanoate, hydrochl oride
salt (Fluka), follow ng procedure D) is added to a

W@E 0008106834 of PCT/EP2005/050102

N-[ 5- (bronopacetyl)-4-nmethyl -1, 3-thi azol - 2-yl ]
acetam de, 10 hydrobrom de salt (Internediate 1) and
TEA (3 eq) in EtOH Acetone 2:1 mxture. The < m xture
is stirred for 5 hours at RT. The solvents are
evaporated and the desired product is suspended in
water, filtrated and dried4under vacuo. Met hyl
4-{[2‘-(acetylanino)-4‘-nethy|-
-bi -1, 3-thiazol -2-yl]am no}butanoate is isol ated

as a ye||OMISO|Id (166 00 ny; 83.63%. 1H NWR

. 8 S

! xyb@nzéﬂndes K 77a (m 1H. 1198 (5 iH. M

EST). 353; MH(ESI): 355 HPLC, Rt: 1.92 min (purity:
90.2 % . Step 2: Preﬁaratlon of

4-{[ 2" - (acetylamno)HNﬁr(- thyl-4,5" -bi-1,3-thiazol-2-y
| Jam no} butanoic amd*@?\ias& um sal t (57) 0 To a
solution of methyl 4-{[2¢ %ﬁperylan1no) 4 1-nethyl -

| -bi-1,3-thiazol -2- yI]an1n bug anoat e obt ai ned above
(164.00 ng; 0.46 mmol; 1.00 Yofn MeOH (5.00 ml) is
added sodi um hydr oxi de (9.25 mo; 1.00 M 9.25 mmol ;
20.00 eq.) and the m'xtur(IE5 s stirred at 350C. After 2
hours, the reaction m xtu Wis acidified to pH=l with

@ c'é{yﬁﬁlkdés H%t@[lﬂjﬂbh%-ﬁﬁﬁzmeﬁfdﬁanﬁ B bénesto ved, lhydrobromlde
ze- ried. Thé resulting so i s dissolve

sivE) abidinkd bt destaled tabovie dinsyanpien EI(8 L&) mg; Agd amol; 18 & eq.) is
r.at

dgso?‘{) i @'g y@l (3%?'%%&%?%}8{%@% Ek%‘i et i 109 mmgls 500
eh), qmm@gb et ﬂngO 26 AL 1126 e@fnd |hmdmsm tgzdtoc}ﬂor(dmm mg;
ng; i S suspended.in AREIX xture
0(44 rmml,ra 90 aﬁ@repﬁéﬂais@ii %UHVEFP el ¢4d8 AGY Qurso gFrafifon
1? %Onfp " er ea‘ﬁ\ze}%r oueq?%)c on an dgglélgzdg&g% I ed, d%gfpt)é?ig?cnwe
Hi aéﬁ)g%lhg gg% aS('\b/lé_lgﬁgfﬁd pl@sm @ig; 237(&%30 Hmmqama%s, 300

2(13 (s, 3H), 2.52 (s, 3H, COCHg) 6.92 (s 1(H) 736 (m, 21-1) 26 %m 2}3% 44% Jfﬁ)
11.16 (s, 1H), 12.06 (s, 1H). M" (ESI): 388; M'(ESI): 390. HPLC, Rt: 2.41 min (purity:
89.8 %).

Example 60: 3-{ [2'-(acetylamino)-4'-methyl-4.5'-bi-1,3-thiazel-2-y1] amino}-N-

hydroxybenzenecarboximidic acid.
o]

\( N
HN\(/ /
4 P

S

(60)
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(s, 3H), 2.40 (s, 3H), 3.11 (m 2H), 6.53 (s, IH)),
8.94 (s, IH), 12.01 (s, IH. M-(ESI): 339: M ESI):

WQAW5/06RC, Rt: 1.58 min (purity: 98.8 9% . Exap@i/gPH85/050102

N-(2-{f3-(5-hvdroxy-1, 3, 4-oxadi azol - 2-yl ) propyl 1am no}
-4 -methyl -4.5"- bi-I,3-thiazol -2'-yl)acetam de,
potassiumsalt. V N, o (58) Step 1: Preparation
of N- (4- hydr azi no- 4- oxobutyl )t hi our ea

Met hyl 4- [ (am nocar bot bi oyl ) am no] but anoate (176.24 ny;
1.00 nmol; 1.00 eq.) (prepdred from net hyl

3-am nobut anoat e, hydrochloride salt (Fluka),

fol | owi ng procedure D) is dissoled in MeOH (10. OO m).
Hydrazi ne hydrate (2 97 m; 48.89 mmol; 48.89 eq.) is

dded.. T
TRz 098 ARk S & RgE Y GBalD g in
hy'f(ﬂ&hroﬁéélms TOm@! 1.03 Hinfdl; SD0l ey th DMSMe@eioamﬂ) BfEH§ min, an
A white product preci pitates. is filtrated.

maoiublwamltﬁeldl GBI, H@)Ga filterddopidiiang Washed mﬂa i nigie 4l firste s
B -SSR, T (B by P8
1P3H1{u€zoi £ @r} Eeé%@(@ 09y btz kw ykeniben rah@ae id Exaegl Qb {30050 iy;
3 mqlaab@’t a edd nd thy anbeyre iostred QUBRIERI {HiCo EP@e&Sacﬁon

e R0 ki O B 8, A ppac oo

V%ﬁt%r)is adaégﬁmt& ﬁﬂeli‘édugxg% plgapl@&l ie flitelaivvashed @OICetherdatfording (60) as
I nternedl ate

beigelpaivdas (435. g%mms TS T VRADMRG "SR P00 M0 Rl ls b8, 2.5
X5, SXVEN T 6% ARG, 066, 3R, N7 @ bl oBeds a7.N0:35 G,
1H), 12.02 (s, TH). M ~(ESI): 387; M+(ESI): 389. HPLC, Rt: 2.07 min (purity: 84.4 %).

5.

Example 61: N-(2-{[3-( 5-hvdr0xy-1.2,4-0xadiaz01—3-vl)phenvl]amino}—4'-methvl—4,5'-

.. bi-1,3-thiazel-2'-yl)acetamide, potassium salt. o

15

20

(61)
2-Ethylhexyl chloroformate (101.22 pl; 0.51 mmol; 1.00 eq.) is added dropwise to an ice
cooling mixture of 3-{[2'-(acety1amin0)-4'-methy1-4,5'-bi-1,3-thiazol-2-y1]amino}-N-
hydroxybenzenecarboximidic acid (60) obtained as described above in Example 60 (200.00
mg; 0.51 mmol; 1.00 eq.) and anhydrous pyridine (41.56 pl; 0.51 mmol; 1.00 eq.) in DMF
(2.00 ml) .The resulting mixture is stirred at 0°C for 30 min. It is diluted with water and
extracted with EtOAc (3 times). The extracts are washed with water and dried over
Na2S04. Solvents are evaporated and the resuting crude intermediate is suspended in

xylene (2 mL) and heated at 150°C for 2 hours. The solvents are evaporated and the
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oxobutyl)am no]-4"-nmethyl-4,5"-bi-I,3-thiazol-2'-yl }ac
etamde is used in the next step wthout further

wW@ooosHesaat i on. M (ESI): 353; MH(ESI): 355. HPLECT/RP2005/050102

1.19 mn (purity: 95.3 % . Step 3: Preparation

of N-(2-{[ 3- (5- hydroxy-1, 3, 4- oxadi azol - 2-yl ) propyl ] am n
0}-4'-nmethyl -

4,5 -bi-1,3-thiazol-2'-yl)acetam de, pot assi um sal t
(58). CDI (236.74 ng; 1.46 mol; 2.00 eq.) is added to
a Q0C sol ution of N-{2-[ (41%8ydrazi no- 4-

oxobutyl)am no]-4"-nethyl-4,5 -bi-Il,3-thiazol-2"-yl}ac
etam de (258.75 ng; 0.73 nmol; 1.00 eqg.) in DVF (5.00
m) and triehtylamne (0.15 m; 1.10 mmol; 1.50 eq.).

Th stjr.
oS Sk RS 55! 0 el foal ey M2 45
AR LSRR S} o) Ym A iRt 22 i
roxy-1, 3, 4- oxadi azol -

(@m@g o e e B R, 67N Ty k00 £

S5 1T A5 B s B s

u9@ 556 1\%0 2|1 |n§mdlSO 3] @9@& atidetl. The B@ﬂﬁngl%&luﬁlhﬁﬁ\ﬁ(t&ﬁcbtbﬁﬁgh@ﬁmn

is added and th
a@q@ﬂcwdxfeé,raffpsimgi (ﬁ% o fheovroeoweer; (82§ mgi @rgﬁ ﬁm (DMSO-

d@@ﬁ‘ﬂ@ﬂ%é%% par, Q?ng% e 1??27835 q%tzﬁgg%m &,

211, 10.34 GUSDEMYESE):i4m3; Wa{(EST): an5) HPDC A 3. 0gmatny(pherivy 986 %)1. 01
n‘f gﬁ[} 3 2) WO)QG eq.) is added. The m xture
i's stlrredfor 5 mn andlsfreeze dri ed, affording

ene) et iMYph dn i Arin6)-

4(ﬁ1eth Hts'ﬁal'ﬁ rthﬁzdiﬁ' Kacetaiide z&eﬁ&sm oH), 6.64 (s,

H N 2), 12.04 (s, IH, NHCOCH
3). M (ESI): 379; Sl): 381. HPLC Rt: 1.73 nin
(purity: 99.5 9% . Ex 9:
3-{f2'-facetyl am no) - msthyI/LLLS bi -1, 3-thiazol -2-v
Pani nol - Nnydr oxybenzam “2fTVON

/ g )\N 0
8 N
ON
(6]
(62)

Step 1: Preparation of N-(2-{[3-(1,3-dioxolan-2-yl)phenylJamino}-4 “methyl-4,5"-bi-1,3-
thiazol-2"-yl)acetamide.

According to the general procedure 1, N-[3-(1,3-dioxolan-2-yl)phenyl]thiourea (prepared
from 3-aminobenzyldehyde ethylene acetal (Alfa), following procedure D) is added to a
solution of N-[5-(bromoacetyl)-4-methyl-1,3-thiazol-2-ylJacetamide (Intermediate 1) in
EtOH. The mixture is stirred 5 hours at RT. The solvents are evaporated and the desired
product is purified by crystallization. N-(2-{[3-(1,3-dioxolan-2-yl)phenyl]amino}-4"-
methyl-4,5'-bi-1,3-thiazol-2'-yl)acetamide is isolated as a beige solid (320 mg; 88%).
HPLC, Ri: 3.26 min (purity: 90.29%).
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OH (59)
3-{[2- (Acetyl am no)-4-nethyl -4,5-bi-I,3-thiazol-2-yl]a

worzowsoesamz oi ¢ aci d, hydrobrom de salt (1) obtaPCiFEPZ85/050102

descri bed above in exanple 1 (81.80 ng; 0.22 mol;
1.00 eq.) is dissolved in dry DVF (3.00 nl).

N- Et hyl di i sopropylam ne (201.68 m; 1.09 mmol; 5.00
eq.), HATU (99.68 ng; 0.26 nmol; 1.20 eq.) and

hydr oxyl am ne hydrochl oride (30.36 ng; 0.44 mol; 2.00
eq.) are added and the mXilure is stirred at RT. After
3 hours, the reaction is conplete. The solvents are
evaporated and the crude mixture is purified by
preparative HPLC, affording (59) as beige solid (19.60

P e s e S

am) @Wetizyﬂ95%l</&%hza£orﬂ) 1 3%@%{ ég:aetal‘éﬂhlt (622 06 (s, IH).

A mlutlotl y)f I\BQL 83% 3 d@;@mﬂ -d)phenyllamino} -4 -methy1—4 5' rgl-l 3-thiazol-2'-

kb SRS LY AeBh e oo s bl 200 ka P ok

ttﬁa@@])idﬂﬁe!dﬁ)h@ﬂﬁ% Ry 13098mét] 1.87 <03 aﬁﬁ‘rbéta-almm)(léﬁﬁf) nigs 1.30

ded to a suspension of hydro roch d
nﬁm&& 806eqnan A¢O§ £6.9fhmD:; arejleg;éd gd)(()g{ 90 BiPRS § {inlaﬁncF the

iy B g el b HRO R 63, @Wﬁlﬁ% B3 9%)
G NMRHEBOES, 30D MH@)C&@QZ (s SHE M1V ds, 'BIHI} 250 (s 3H) 6.98 (s, 1H),
N-{2-[ (4- cyanopheny I

T2 BiJaI - I%, )]rH}, a'(é@(ta a 81 (’1]2515[{):070?36(? ﬂ@(} 7&‘@ (ékés cof 11 1D,
AR E M PP, 3998 30D A2 (s, 1), 12.60 (5, 1E). M-(ESD): 456;

MeHESI): 458. HPLC, Rt: 3.52 min (purity: 93.0 %).

Example 63: N-[4'-methyl-2-( {4-I(pvridin-Z-vlamino)sulfonvl]phenvl}amino)-4,5'-bi—

1,3-thiazol-2'-yl]acetamide

(63)

According to the general procedure 1, 4-[(aminocarbonothioyl)amino]-N-pyridin-2-
ylbenzenesulfonamide  (prepared  from 4-amino-N-pyridin-2-ylbenzenesulfonamide
(Sigma), following procedure D) is added to a solution of N-[5-(bromoacetyl)~4-methyl-
1,3-thiazol-2-yl]acetamide (Intermediate 1) in EtOH. The mixture is stirred 5 hours at RT.
The solvents are evaporated and the desired product is purified by crystallization.
Compound (63) is isolated as a beige solid (25.25 mg; 25%).

M'(ESI): 487.2. HPLC, Rt: 6.89min (purity: 85.8%).
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1.41 mol; 1.00 eq.) is added and the m xture is
stirred overnight at 75C. The reaction mxture is
waldoaesd4ni th water and extracted with Et OAc. HEEFEP2005/050102
aqueous phase is freeze-dried. Water is added and the
resulting precipitate is filtered, washed with ether
affording (60) as beige powder (425.20 ng; 65.67%. 1H
NVR (DMSO-d6, 300 MHz) d 2.09 (s, 3H), 2.45 (s, 3H),
5.68 (br s, 2H), 6.85 (m IH), 7.28 (m 2H), 7.77 (m
2H), 9.58 (s, IH), 10.35 (& 1H), 12.02 (s, IH. M
-(ESI): 387, M+(ESI): 389. HPLC, Rt: 2.07 mn (purity:
84.4 % . Exanple 61:
I\I-(2 {f3 (5 hvdroxy I, 2, 4- oxadi azol - 3- yl)phenyl | ami nol
. | ¢

Eﬁol—Z‘

ﬂ()i;lcgtqlmm m 0.51 mml; 1.00 eq ) i s added dropvvl se to
an |1 ce coollng m xt ure of

3-{[2' - (acetyl am no)-4't-ngt hyl -4, 5" -bi -1, 3-thi azol -2-y
| ] am no} - Nnydr oxyben (% oxi md| c aci d (60)

obt ai ned as described @bdve_in Exanpl e 60 (200.00 ny;
0.51 nmmol; 1.00 eq.) and a hsdr us pyridine (41.56 m;
0.51 nmmol; 1.00 eq.) in DMFY(2400 m) .The resulting
m xture is stirred at QOC f m n. It is diluted
with water and extracted with QAc (3 tines). The
extracts are washed with water "and dried over Na2SO4.
Sol vents are evaporated ar(\ gt he resuting crude
internmedi ate i s suspended"’i 1)1 xyl ene (2 nmL) and heated

MRbordinAE tHeOgendrah proc@iure THEN -@QZ@dﬁoSye&Iprlﬁnﬁ]Ihmm’eze (prepactd

t heresul ting crude is purifie

r oduct % Q/ da
f@@r%@wx@rgmhwpethagplf (&l@qc]?}gfoﬂpvpgg {n[ogedtlrg ) 15 added to a solution of
T
idtdd. i @turf@ 5 Totrs7TART. The sxﬂm]ﬂs are( @8p®@ed1g1,d tie Qemrw’qmbduct is

1.00 ded wat 2.-50 0
PR sabal o ABE i ) U o D i 70,18 5%
M'(EST): 375.2. HPLC, Ri: 8.21min (purity: 90.26%).

o,

Example 65: N-(2-{ [3-(hydroxymethyl)phenyl]amino}-4'-methyl-4,5'-bi-1.3-thiazol-2'-

ylacetamide
N N
O —
NYs
N\O/\O
(65)
According to the general procedure 1, N-[3-(hydroxymethyl)phenyljthiourea (prepared

from (3-aminophenyl)methanol (Aldrich), following procedure D) is added to a solution of
N-[5-(bromoacetyl)-4-methyl-1,3-thiazol-2-ylJacetamide (Intermediate 1) in EtOH. The

mixture is stirred 5 hours at RT. The solvents are evaporated and the desired product is
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m; 0.50 M 0.21 mmol; 0.98 eq.) is added. The
resulting solution is filtered through cotton and

wo e@smes4ds i ed, affording (61) as brown powder PEREB200%050102

91.58% . 1H NWR (DVMSQd6, 300 MHz) d 2.12 (s, 3H), 2.52
(s, 3H COCH3), 6.88 (s, IH), 7.34 (m 2H), 7.84 (m
2H), 10.34 (s, IH. M(ESI): 413; M+(ESI): 415. HPLC,
Rt: 3.09 mn (purity: 97.6 %9 . Exanple 62:
N-[2-({3-[(2)-(2,4-dioxo-1,3-thiazolidin-5-ylidene)net
hv phenvUam no)- 4'- 139

nmet hyl-4,5" -bi -1, 3-thiazol -2' -yl 1lacet am de, acetate
salt. (62) Step 1: Preparation

of N-(2-{[3-(I, 3-di oxol an-2-yl ) phenyl ] am no} - 4' - et hyl -

s oty Ghoudt 64 hASRIAT: deigh SR (1589 1l 1bhe

- 661, BPEC KO} B (pakidyPOEsRYd)] t hi ourea (prepared from
l\?z}iasﬁ nolbenzy’l dehyde Qﬁwyﬂ ene a)lcet al (Alfa), follow ng
procedure D) is added to a solution of

ADie 56: ol e hieap andnd - ftivi-4 s¥ il 2EREAHL LS
Xg}g&égﬁni@g RT. The solvents are evaporated and the

[Ted product is purified by crystallization.
N-(2-{[3-(I,3-dio>QI&<3 ) phenyl ] am no}-4" -
nmet hyl -4,5"' -bi -1, 3-1hi 2'-yl)acetam de is isolated
as a beige solid (3% ny; %. HPLC, Rt: 3.26 mn
(purity: 90.29%.Step 2: & [
-[(2)-(2, 4-di oxo-1, 3-thiazo¢lidi n-5-ylidene)nethyl]phen

yl} N

am no) - 4' -met hyl - 4, 5' - bi - | ,| ~2' -yl ] acet wni de,
acetate salt (62). A solutionso o)

N-(2-{[3-(I, 3-di oxol an-2-y|%pheny| ] am no}-4

1-methyl -4, 5' -bi -1, 3-t hi aZ8P-2' - "yl ) acet ani de obt ai ned
. | V& X hen ¥ RuH Qﬂ)ria ared
*&0%@1239 )Jﬂ,“’ag‘?n%’-e‘&ﬁ%’:c‘g@% ??uq \r@&%’%}ﬁg’ ?%’IE 909%@; 1.30 7
002 (4-dmiBEphenyl)pthamoti( Alddch), &illawing @racddus: Gs adgled to, azplution of

W%ﬁrqp%@?e%@)z@@?ethﬁlgl,gﬁx%%&gﬂ geltzﬁjéAe nglgg(ﬁztitgq) A E{(%O‘ﬁle

mixture is stirred 5 hours at RT. The solvents are evaporated and the desired product is

purified by crystallization. Compound (66) is isolated as a beige solid (57.25 mg; 52%).
M(ESI): 375.2. HPLC, Rt: 7.08min (purity: 98.7%).

Example 67: N-[2-({3-[(2-hvdroxyethylsulfonyllphenyliamino)-4'-methyl-4.5'-bi-1.3-

s

NS
¥ o

iSRS

(67)

thiazol-2'-yl]acetamide




10

15

20

precipitate is filtered and washed with Et2q ,
affording (62) as a yellow solid (35 ng; 999. H NWR

WO DMSOs%I64 300 MHz) d 1.92 (s, 3H), 2.14 (s, 3POT/ER2059050102

(s, 3H, 6.98 (s, IH), 7.22 (d, J =7.91 Hz, IH), 7.50
(t, J =7.91 Hz, IH), 7.73 (s, IH), 7.80 (d, J 7.91
Hz, IH, 7.85 (s, IH), 10.59 (s, IH, 11.92 (s, IH,
12.06 (s, IH, 12.60 (s, IH. M(ESI): 456; M(ESI):
458. HPLC, Rt: 3.52 min (purity: 93.0 % . Exanple 63:
N-f 4t - et hyl - 2- ({ 4- Kpyri di #%%2- yI ani no) sul f onyl 1phenvUa
mno)-4,5"-bil, 3-thiazol-2'-yllacetam de NyS ,.NH
(63) According to the general procedure 1,
4-[ (am nocar bonot hi oyl ) am no] - N- pyri di n- 2-

el ' rneparegh._ .
Rl o Pyt lphepyl tioura
froiphrethi frgmpraiiE-emmephe)yljswfoagliittdnglp hydswhiotideonsatif (Aldrich),

i MR s et lMion o Vs Pl aeeb et ph g Siico:

NoMcstadide Rinterhle@iafeol VRMUOHAME: SMARO QLGN U0t Gt RT. The
desired product is purified by crystallization.

Qbieple arec:vidBited; and jtheodesitad preductds peifipd by elisdlliz@®n 2Gommpund
9A.. . Sl)n 487..2. HRLC Rt; . 6. 1N (PUrity. .
&2 o MBER 288 50 5T s Ao, MBS cERD HpLReRe 657mi
atity193)3%). t - met hyl -4, 5' -bi -1, 3-thi azol -2' - vDacet anm de
?64) According to the general procedure 1,
N-[ 2- (2- hydroxyet hyl ) phenyl ]t hi ourea (prepared from
o 0 N dih Gl DR St ST E Bl Bo) PV AByL4.5-bie1.3-

(68)

According to the general procedure 1, 4-[(aminocarbonothioyl)amino]-N,N-

dimethylbenzenesulfonamide (prepared from 4-amino-N,N-dimethylbenzenesulfonamide
(Bionet), following procedure D) is added to a solution of N-[5-(bromoacetyl)-4-methyl-
1,3-thiazol-2-yl]acetamide (Intermediate 1) in EtOH. The mixture is stirred 5 hours at RT.
The solvents are evaporated and the desired product is purified by crystallization.
Compound (68) is isolated as a beige solid (36.04 mg; 28%). M'(ESI): 438. HPLC, Rt:
8.972min (purity: 94.344%).
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N-[ 5- (bronoacetyl)-4-nethyl -1, 3-thi azol -2-yl ] acet am de
(Internediate 1) in EtOH The m xture is stirred 5

whowssest4 RT. The sol vents are evaporated and PEFEP2005/050102

desired product is purified by crystallization.

Compound (64) is isolated as a beige solid (43.71 ny;

569%9. M (ESI): 375.2. HPLC, Rt: 8.21mn (purity:

90.26% . Exanple 65: N (2-{[3-fhvdroxynethvl)phenv

am no}-4'-methyl-4,5 >-bi-1,3-thiazol-2'- y acetam de

(65) According to the genersal procedure 1,

N-[ 3- (hydr oxynet hyl ) phenyl ]t hi ourea (prepared from

(3-am nophenyl ) met hanol (Al drich), follow ng procedure

D) is added to a solution of

N-[5 (brormaceryl) 4- rrethyl-l 3 t hi azol 2- yl]acetam de
inda \ ; " ATViR nethvk4.3'hirl 3-thiazol-2'-

@ou&s gt RT The solvents are evaporated and t he
product ispurified by crystallization.

Compound (65) is isolat f‘ a beige solid (18.89 ny;
18% . MA(ESI): 361. 7.13mn (purity:

96. 88% . Exanpl e 66: 0 _

N-(2-i[4-f2-hvdroxyet hyl) phenyl | am no}-4'-nethyl-4,5"-
bi - 1. 3-t hi azol -2' - vDacet arﬁ“(de I}! S N (66) According to

t he general procedure 1, N s\
N-[ 4- (2- hydr oxyet hyl.) phenyl ]r da (prepared from
2- (4- am nophenyl ) et hanol (Al d h), follow ng
procedure C) is added to a,sol ution of

N-[ 5- (bronpacetyl) - 4- net hyq6- , 3-thiazol -2-yl]acetam de

ALRE BB HefeRerd prdcBiufe OBk [(abf¥ocarbonothioyl)amino]benzenesulfonamide

(prépared from 3-aminobenzenesulfonamide (Maybridge), following procedure D) is added

to a solution of N-[5-(bromoacetyl)-4-methyl-1,3-thiazol-2-yl]acetamide (Intermediate 1)
in EtOH. The mixture is stirred 5 hours at RT. The solvents are evaporated and the desired
product is purified by crystallization. Compound (69) is isolated as a beige solid (25.11 mg;
44%). M'(ESI): 410. HPLC, Rt: 6.9min (purity: 96.9%).

Example 70: N-{2-](2-chloropyridin-4-yl)amine]-4'-methyl-4,5'-bi-1,3-thiazol-2'-

yltacetamide
N A
O [—
NYS
N0
P
(70)
According to the general procedure 1, N-(2-chloropyridin-4-yl)thiourea (prepared from 2-

chloropyridin-4-amine (Aldrich), following procedure A) is added to a solution of N-[5-
(bromoacetyl)-4-methyl-1,3-thiazol-2-yl]acetamide (Intermediate 1) in EtOH. The mixture

is stirred 5 hours at RT. The solvents are evaporated and the desired product is purified by
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m xture is stirred 5 hours at RT. The solvents are
evaporated and the desired product is purified by

w@eoosedshd zat i on. Compound (66) is isolated asPEr/BRi0g#050102

solid (57.25 ng; 52% . M+(ESI): 375.2. HPLC, Rt:
7.08mn (purity: 98.7% . Exanple 67:
N-f2-({3-r(2-hvdroxyet hyl)sul fonyl | phenyl } am no) -4
t-nmethyl-4.,5 -bi-1.3- thiazol-2'-yllacetam de .N O
(67) According to the general procedure 1,

N-{3-[ (2- hydroxyet hyl ) sul fomyl ] phenyl }t hi our ea
(prepared from 2-[(3-am nophenyl ) sul f onyl ] et hanol
hydrochl oride salt (Al drich), follow ng procedure D)
is added to a solution of

N-[5- (b t 4- et hyl -1, 3-t hi
czysgqll}z(a@éf goﬁﬁ%g@n% [7)&% @ﬁ&gg@ria% gbeige s<>h<li éﬂéhmgwﬁe/o)n%\fx(ﬁﬁ%%ﬁ

IR T IR < puri 100 by e e

crystallization. Conpound (67) is isolated as a bei ge
SO|Id 21 50 L 3590 . Me(ESI) 439, HPLC, 57m n
nle 1:: Neld'-meghyl-] .‘Eu., mg)sulfonvl]phenv amino -45-b1- gn

A dofla thyI ani no) sul fonyl I phenyl | am no) - 4" - net

y z@l 2 {aﬁiﬂfg t hi azol - 2' -vacet am de NyS (68)

Accordl ng to the gene\\{w cedure 1,

4-[ (am nocar bonot hi oylc) o] - N, Ndi et hyl benzenesul f on

am de (prepared from

4- am no- N, N- di net hyl benzen I fonam de (Bionet),

follow ng procedure D) is to a solution of
N-[ 5- (bronpacetyl) - 4- rrethyll

(71)

According to the general procedure 1, 4-[(aminocarbonothioyl)amino]-N-
methylbenzenesulfonamide  (prepared  from  4-amino-N-methylbenzenesulfonamide
(Fluorochem), following procedure D) is added to a solution of N-[5-(bromoacetyl)-4-
methyl-1,3-thiazol—2—y1]acetamide (Intermediate 1) in EtOH. The mixture is stirred 5
hours at RT. The solvents are evaporated and the desired product is purified by
crystallization. Compound (71) is isolated as a beige solid (25.14 mg; 21%). M(EST): 424.
HPLC, Rt: 6.9min (purity: 96.9%).

Example 72: N-(5-{[2'-(acetylamino)-4'-methyl-4.5'-bi-1,3-thiazol-2-yl]amino}pyridin-
2-yDacetamide
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3-thiazol-2-yi]acetamde (Internmediate 1) in EtOH The
m xture is stirred 5 hours at RT. The solvents are

werapossated and the desired product is purifi eRCDEP2005/050102

crystallization. Conpound (68) is isolated as a beige
solid (36.04 ng; 28% . Mt(ESI): 438. HPLC, Rt:

8.972m n (purity: 94.3449% . Exanpl e 69:
N-(2-1f3-(amosul f onyl ) phenyl 1am no) - 4' - net hyl -4, 5" - bi
-1. 3-thiazol -2'- vDacetam de (69) According to the
general procedure 1, 143

3-[ (am nocar bonot hi oyl ) am no] benzenesul f onam de
(prepared from 3-am nobenzenesul f onam de (Maybri dge),
fol |l owi ng procedure D is added to a sol uti on of

N-[ 5- (bronoacety -met hyl -1, 3-thi azol - acet am de
Aceprdiag medihst éenil)al e AT AR AR R A

I

R (Rbyed SR RS AR AYPOG NP fIAREERAE llovin

¢Irm) (s69dded Stoi sodoaitleml cﬂsNe{S-l(i&mg«mceiyib-Mhe(@El 3-thiawgl-2-

449 Me(ESI):  410. HPLC, Rt; 6.9min (Qurit
3@:}@@2&@}1@ ( erngedlate 1) in EtOH. The mixture 195 stlrred ours af RT. 91(?]6 so/%ents

ﬁ%g\f/zﬁgrgt%d ﬁka e %Qs?ﬁ'{e& gfo'auc‘% iy l&ﬁrﬁ%ﬂ% BOlc aﬂlﬁﬁfoﬁ)’tmﬂpﬁnd by ks

I azo ccording to the
igetner ala pigecetid (29 20, mgy-20%). dm(‘ﬁsmpa,sead}mm, Rit Yl B pwiy:
éégllregwred from 2- chloropyridin-4-amne (A drich),

ing procedure A) is added to a solution of N-[5-
(bromoacetyl)-4-nmethyl -1, 3-thiazol-2-ylJacetam de
(Internediate 1) in EtC]—| The mxture IS stlrred S
Bonnde Ft NHZ-(2.Fihydiot iboze , ftmeth vl

esir d,Rroduct is purlfled bycrystalllzatlon
é’d@%@&ﬂ—?m) IS isol ated as a bei ge solid (57.51 ny ;
6% . M-(ESI): 366. HPth 7.37Tmin (purity: 91.59%.
Exanpl e 71:

N-[4' - et hyl -2-({4- [(cmet v am no) sul f onvnphen

I'lam no)-4,5 -bi-1 3-

N\S

N
&
(73)
According to the general procedure 1, N-(2,3-dihydro-1-benzofuran-5-yl)thiourea (prepared
from 2,3-dihydro-1-benzofuran-5-amine (Bionet), following procedure D) is added to a
solution of N-[5-(bromoacetyl)-4-methyl-1,3-thiazol-2-ylJacetamide (Intermediate 1) in
EtOH. The mixture is stirred 5 hours at RT: The solvents are evaporated and the desired
product is purified by crystallization. Compound (73) is isolated as a beige solid (37.35 mg;
46%). M'(ESI): 389.2. HPLC, Rt: 8.96min (purity: 95.34%).
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thiazoU -yliacetam de N (71) According to the general
procedure 1,

wd2§oSass4mpcar bonot hi oyl ) am no] - Nret hyl benzenesedT/aPzns/as50102

e (prepared from 4-am no- N-net hyl benzenesul f onam de
(Fl uorochem, follow ng procedure D) is added to a

sol ution of N-[5-(bronoacetyl)-4-

nmet hyl -1, 3-thi azol -2-yl]Jacetam de (Internediate 1) in
Et OH. The mixture is stirred 5 hours at RT. The

sol vents are evaporated and4the desired product is
purified by crystallization. Conpound (71) is isolated
as a beige solid (25.14 ng; 21%. M (ESI): 424.
HPLC3Rt: 6.9min (purity: 96.99%. Exanple 72,
acettylzanm)) 4' lm=,\t hyI_ -thiazgl -2

enera ure 1,
M—[—% lzpcEtg‘ﬁ'ﬁﬂr bonot hi oyl ) am no] pyri di n- 2-

yl }acet ani de (preparednir

N-(5- am nopyri di n- 2-?1() aget/am de (Fl uorochem,
foll owi ng procedure Dp is ded to a solution of
3-thiazol - 2-

in EtOH The m xture is
stirred 5 hours at RT. The s@l vents are evaporated and

N-[ 5- (bronpacetyl) - 4- met hyl T

S]
yl Jacetam de (Internediate

the desired product is purifi
Compound (72) is isolated as a
22% . MH(ESI): 389.2. HPLC, R:t:
96. 13% . Exanple 73;

N-f 2- (2, 3-di hvdro-1 - benzof@an- 5-yl am noVv4' - net hyl -

-bi-l.,3-thiazol- 2'-vllac de . .
Acco}dmg to the Igegeral proced\lire 1, %\S-&r}zl-methylpyrrohdm—Z-yl)ethyl]thlourea

d by crystallization.
ge solid (29.20 ny;
6/13m n (purity:

(prepared from [2-(1-methylpyrrolidin-2-yl)ethyl]Jamine (Aldrich), following procedure D)
is added to a solution of N-[5-(bromoacetyl)-4-methyl-1,3-thiazol-2-ylJacetamide
(Intermediate 1) in EtOH. The mixture is stirred 5 hours at RT. The solvents are
evaporated and the desired product is purified by crystallization. Compound (74) is isolated
as a beige solid (6.82 mg; 5%). M(ESI): 366. HPLC, Rt: 5.77min (purity: 93.52%).

Example 75: N-{4'-methyl-2-[(2-pyrrolidin-1-ylethvl)amino]-4,5'-bi-1,3-thiazol-2"-y1}
N
O —
N

hS

According to the general procedure 1, N-(2-pyrrolidin-1-ylethyl)thiourea (prepared from

acetamide

(2-pyrrolidin-1-ylethyl)amine (Aldrich), following procedure D) is added to a solution of
N-[5-(bromoacetyl)-4-methyl-1,3-thiazol-2-ylJacetamide (Intermediate 1) in EtOH. The
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(73) According to the general procedure 1,
N- (2, 3-di hydro-1| - benzof uran-5-yl)thi ourea (prepared

WO c@§1088434 di hydr o- | - benzof ur an- 5- am ne ( Bi onet PCT/EP2005/050102

followi ng procedure D) is added to a solution of

N-[ 5- (bronpacetyl)-4-nmethyl -1, 3-thi azol - 2-yl ] acet am de
(Internediate 1) in EtOH The m xture is stirred 5
hours at RT. The solvents are evaporated and the
desired product is purified by crystallization.
Conpound (73) is isolated a3 a beige solid (37.35 nu;
46% . MH(ESI): 389.2. HPLC, Rt: 8.96mn (purity:

95. 34% . Exanpl e 74:

N-(4' -methyl -2-{f2-(I- msthylpyrrolid
n-2-yl)ethvamno}-4.,5 -bl-1 3- thiaz

- Da
wiraye mseedls gute o R eThg ol o PLSDRAIG @ the Gesed product

I LA oo o A ot
¥AESTi 331) HPEQIRt:cvdismén (puritg:edi79@. D) is added to a

sol ution of
N[ 5- (brom)acetyl) 4-met hyl -1, 3-thi azoI 2-yl]acet am de

b UL L e 1) Mo -3, -
the:s ol etmhid« S purlfled by crystallization.
Corrpound (74) is isolated,as a beige solid (6.82 ny;
5% . M+(ESI): 366. ) = 5.77mn (purity: 93.52%.
Exanpl e 75: N-{4'-nethvl - 2-pyrrol
din-1-vlethyl)am nol-4,5" -bi , 3-thiazol-2"-yl)
acetam de (75) Accordi ng t oNg general procedure 1,
N-(2-pyrrolidin-1-ylethyl)thjourea (prepared from
(2-pyrrolidin-I-ylethyl)amnes(A drich), follow ng
procedure D) is added to a solution of

N-[ 5- (bronpacetyl)-4-nmethyl -1, 33t hi azol - 2-yl ] acet am de
(Internediate 1) in EEOH Them xtupe is stirred 5
hours at RT. The solvents are gvdporated and the
desired product is

(76)
According to the general procedure 1, N-[3-(2-oxopyrrolidin-1-yl)propyl]thiourea
(prepared from 1-(3-aminopropyl)pyrrolidin-2-one (Lancaster), following procedure D) is
added to a solution of N-[5-(bromoacetyl)-4-methyl-1,3-thiazol-2-yl]acetamide
(Intermediate 1) in EtOH. The mixture is stirred 5 hours at RT. The solvents are
evaporated and the desired product is purified by crystallization. Compound (76) is isolated
as a beige solid (12.72 mg; 12%). M'(ESI): 380. HPLC, Rt: 5.89min (purity: 91.2%).
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purified by crystallization. Conmpound (75) is isolated
as a beige solid (22.99 ng; 31%. M-(ESI): 352. HPLC,

WRR0050683%41i n (purity: 94.7% . Exanple 76: PCT/EP2005/050102

N-(4' - et hyl - 2- U3- (2- oxopyrrolidin-I-yl)propyPam no}-4
-bi-1.3- thiazol-2'-yl)acetam de (76) According to
the general procedure 1,
N-[ 3-(2-oxopyrrolidin-l-yl)propyl]thiourea (prepared
froml-(3-am nopropyl)pyrrolidin-2-one (Lancaster),
follow ng procedure D) is ad@led to a solution of
N-[ 5- (bronpacetyl)-4-nethyl -1, 3-thiazol -2-yl]acetan de
(Intermediate 1) in EtOH The mxture is stirred 5
hours at RT. The solvents are evaporated and the
%ﬂngﬁ@ éjfig %;l -{(%cle&!g?;ﬂgrgl )g&gﬁi%ﬁ%ﬁo}éﬁ-@s éhaxi-léél -ZI- Et- !é—% iazel-2'=y]
he&@mie( ESI): 380. HPLC, Rt: 5.89min (purity:
91. 2% . Exanpl e 77;
N-(2-ff2-(acetyl am no)e ﬁ
, 3-thiazol-2"-vl) acet
general procedure 1,
N-{2-[ (am nocar bonot hi oyl ) anjng{ et hyl } acet am de
(prepared from N (2- an1noethyﬁfacetan1de (Lancaster),
follow ng procedure D) is added to a sol ution of
N—[5-(bronnacety|)-4-nethy|-I,ghﬁhiazoI-2-yI]acetanide
(Internmediate 1) in EtOH The mxture is stirred 5
hours at RT. After addition of ter, the desired
product is extracted with Et QAL ( fractlons) and
dri ed over MgSO Conbi ned organi c phases is filtrated
and evapor at ed. Conpound (9%? is isolated as a |ight

yietdrding ®i the gﬁ&raﬂﬁtodfﬁgure A58 {2-[(MiniroSdrhsnotb ) arkb]ethyIRicetamide

Epr%@refl %Qm(rﬁ;» Qﬁhg@q@@ﬂqqﬁangaﬁeﬁoﬁoﬂwmg procedure D) is added to
3-sORhdRYdf ‘N4E55(bromoadetyﬁ 4—1%&%9,3-1%1azol-2—yl]acetam1de (Intermediate 1) in

EtOH. The mixture is stirred 5 hours at RT. After addition of water, the desired product is

ino}-4'-methvl-4,5"-bi-
/(77) According to the

extracted Wlth EtOAc (3 fractions) and dried over MgSO,. Combined organic phases is
filtrated and evaporated Compound (77) is isolated as a light yellow oil (31.28 mg; 65%)
M(ESI): 340. HPLC, Rt: 5.56min (purity: 64%).

Example 78: N-(2-{[2-(dimethylamino)ethyl]amino}-4'-methyl-4,5'-bi-1.3-thiazol-2'-
ylacetamide

NN
1
N;%S
N
e

(78)
According to the general procedure 1, N-[2-(dimethylamino)ethyl]Jthiourea (prepared from
N,N-dimethylethane-1,2-diamine (Fluka), following procedure C) is added to a solution of
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vDacet am de (78) According to the general procedure 1,
N-[ 2- (di met hyl am no) et hyl ]t hi ourea (prepared from

w2 desat hyl et hane- 1|, 2-di am ne (Fl uka), foll|l orTIBP2005/050102

procedure C) is added to a solution

of N-[ 5- (bronmoacetyl)-4-nethyl-1,3-tliiazol-2-yl]acetam
ide (Internediate 1) in EtOH The mxture'is stirred 5
hours at RT. The solvents are evaporated and the
desired product is purified by crystallization.
Conpound (78) is isolated a a beige solid (34.30 nu;
389%9. Mt(ESI): 326. HPLC, Rt: 5.93min (purity: 95.79%.
Exanpl e 79:

N-{ 2- rf2 hvdroxyethyl)am' nol-4'-nethyl-4.5 -bi-I, 3 t hi
azol -2'-vU acetani de CV (79) Accordin

Hdﬁébr%nﬂoaﬁqﬁdb‘évww-m-thwelzz h@ﬁd@@@%ﬁhﬁrwﬂ?@g})é& B0, The

r I
%?%@g usﬁgejé ﬁgﬂrgatdlgfnﬁggglggrgsg%re (:ﬂgb%@% ﬁ{ FLE dgs‘ﬁ'e&] groduct 18
ﬁxbifﬁﬁbﬁe@ttgdhjaﬁén rmhipylhndl (78-it olaedlas 2 -byikd scdidt(Bh3Wmg; 38%).
&jlantermedlate The m xture is stirred 5

B: 6. BHLC, Re- 9§6‘F‘\/(§Wt‘t§ 9§r76/°)evapor ated and the

desired product is purified by crystallization.
Compound (79) is isolated as a beige solid (5 ny;
Exbiiple Tt NEBH{2-hvddéxyeth ip]-Rimetiyl-6.51-bi- I P thiazoh2'-yl
94. 99 . Exanpl e 80:

2- (4- hvdr oxyDhenyl ) et hyl | am no}-4' -nmet hyl -4, 5" -
bi -1, 3-thiazol-2'- vDacejanide (80)

\p/m/

o pem—
Ne S
Y
hl
(79

According to the general procedure I, N-(2-hydroxyethyl)thiourea (prepared from 2-

6]

aminoethanol (Fluka), following procedure C) is added to a solution of N-[5-
(bromoacetyl)-4-methyl-1,3-thiazol-2-yl]Jacetamide (Intermediate 1) in EtOH. The mixture
is stirred 5 hours at RT. The solvents are evaporated and the desired product is purified by
crystallization. Compound (79) is isolated as a beige solid (5 mg; 43%). M (ESI): 299.2.
HPLC, Rt: 5.6min (purity: 94.9%).
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According to the general procedure 1,
N-[ 2- (4- hydr oxyphenyl )et hyl ]t hi ourea (prepared from

wd2¢o3nessunoet hyl ) phenol (Fluka), foll ow ng proP€EP®0OEN50102

is added to a solution of N
[ 5- (bronovacetyl)-4-nmethyl -1, 3-thiazol -2-yl]acetam de
(Internediate 1) in EtOH The m xture is stirred 5
hours at RT. The solvents are evaporated and the
desired product is purified by crystallization.
Conpound (80) is isolated @ a beige solid (49.18 nu;
47% . MH(ESI): 375.2. HPLCSRt: 6.84mn (purity:
97.9% . Exanple 81:
N-(2-{f3-(di met hyl anmp) propynam' no}-4'-nethyl-4.5"-bi -
|, 3-thiazol -2' - vDacet am de $81) Accor di n% to the .
mlegsﬂ Mbﬂ&,ﬂéhhﬁdrqxvphenvl)emyl amino}-4'-methyl-4.5'-bi-1,3-thiazel-2'-
A § ; i et hyl am no) propyl ]t hi ourea (prepared from
, t hyl propane- 1, 3-di am ne (Fluka), follow ng
procedure D) is added ton [ution of
N-[ 5- (br onpacet yl ) - 4- r@ghy -, 3-
i hiazol -2-yl]acetam de QI nteryedi ate 1) inEtOH The
mxture is stirred 5 hours at| After addition of
wat er, the desired product |s Xtracted wwth EtOAc (3
tractions) and dried over MySgn4. Conbined organic
phases is filtrated and evaporatled. Conpound (81) is
isolated as a light yellow 35.39 ng; 34%.
MH(ESI): 340. HPLC, Rt: 5.5 n (purity: 94.41%.
Exanpl e 82: 0
N-{2- [(3 hvdr oxypr opynami & -4' -methyl -4,5"-bi-1,3-thi
azol -2' -vU acetam de (82) cording to the general
/?dc&‘dﬁ\g%ethd' efdial érotdé’ddfeo?(yﬁr_[ﬁ’ﬁly hgd}di?rﬁﬁéﬁ ARLRARE Qﬂepared
o ropan-1-o ['owi hg procedure
fegm 4-42- adﬂeeﬂhyﬂ)phmols(ﬁluhat); ﬁ)ﬂowxﬁg\lprope'dure D)is added to a solution of N-

[%F(ﬁgglg%g& réetlﬂy)l ngﬁd]éloé‘yﬁ gmﬁf bﬁég)(ed]ia%g elt) aﬂ] gt%H The

mixture is stirred 5 hours at RT. The solvents are evaporated and the desired product is

purified by crystallization. Compound (80) is isolated as a beige solid (49.18 mg; 47%).
M'(ESI): 375.2. HPLC, Rt: 6.84min (purity: 97.9%).

Example 81; N-(2-{[3-(dimethylamino)propyllamine}-4'-methyl-4.5'-bi-1.3-thiazoe}-2'-

yDacetamide
N AN
e
Ne S
e
N

(81)
According to the general procedure 1, N-[3-(dimethylamino)propyljthiourea (prepared
from N,N-dimethylpropane-1,3-diamine (Fluka), following procedure D) is added to a
solution of N-[5-(bromoacetyl)-4-methyl-1,3-thiazol-2-ylJacetamide (Intermediate 1) in
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is stirred 5 hours at RT. The solvents are evapor at ed
and the desired product is purified by

w@rooseddhd zat i on. Compound (82) is isolated asPEr/BRi0g#050102

solid (38.17 ny; 4% . M-(ESI): 313.2. HPLC, R:t:
5.67mn (purity: 97.1%.Exanple 83: N - -a

H i m dazol - | - vnDr oDVPam nol A" - met hvM*' - bi -1 -t hi azol -
2' -vDacetam de (83) According to the general procedure
1, N[3-(IHimdazol-I-yl)propyl]thiourea (prepared
from[3-(lHimdazol -1-yl)poopyl]am ne (Al drich),
follow ng procedure D) is added to a sol ution of

N-[ 5- (bronopacetyl)-4-nmethyl -1, 3-thi azol -2-yl ] acet am de
(Internmediate 1) in EtOH The mxture is stirred 5
hours at RT. After addition of water, the desir

liseadm}mmv@reelﬁ slirzediSehguiniat RT-2Afronaddgizonsof watey, gﬁéiyﬂ@ﬁ groduct is
S, SHSE 30 OB A RIP BT E R bR i

ﬁd&ﬁtb@%md&lvzipofa&ﬁ Gomp@uné@i/))ls 1sMiﬂ@Eﬁ 9 lighBgalo@. oﬂl—ﬁ%.i%mgt%%
purl t | e 84,
WESD[% §9|5éﬁ§lwamm%8%% 4,5 -Dbi - 1. 3-t hi azol -
vP- bet aal ani nam de (84) According to the gener al
procedure 1, N~3~-(ammcar bonomi oyI ) - bet a- al ani nam de
WN-{QHM\M i f'dlnitl Iothiadel-25-a1 t
(Novabi 0), follow ng procedure D) i sadded to a
acglamidesn’ of N-[ 5- (br onoacet yl ) - 4- met hyl -1, 3-
iazol-2-y|]acetamde(lr}$\§{/ diate 1) in EtOH The
m xture is stirred 5 r RT. After addition of
wat er, the desired prodict>is extracted with Et OAc (3
fractions) and dried over I\/g Combi ned organi c phases
is filtrated and evapor at ed. N ?Tpound (84) is isolated
as a light yellowoil (11.25 ; 13%. MESI): 323.

HPLC, Rt: 6.62mn (purity: 65.2?&3%. Exanpl e 85;

N-{4' - met hyl - 2-r ( 2- net hyl prop- 2Len-1| - vnam nol-4, 5" - bi -
|, 3-thiazol-2'- )
(82)

According to the general procedure 1, N-(3-hydroxypropyl)thiourea (prepared from 3-
aminopropan-1-ol (Fluka), following procedure C) is added to a solution ofN -[5-
(bromoacetyl)-4-methyl-1,3-thiazol-2-yl]acetamide (Intermediate 1) in EtOH. The mixture
is stirred 5 hours at RT. The solvents are evaporated and the desired product is purified by
crystallization. Compound (82) is isolated as a beige solid (38.17 mg; 4%). M*(ESI): 313.2.

HPLC, Rt: 5.67min (purity: 97.1%).
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W@ 2005168394 pr op- 2-en-1 -yl )am ne (Acros),

yl I acetam de (85) According to the general procedure
1, N-(2-nethyl prop-2-en-I-yl)thiourea (prepared from

procedure D) is added to a solution of

N-[ 5- (bronpacetyl)-4-nmethyl -1, 3-thi azol - 2-yl ] acet am de

(Internediate 1) in EtOH The m xture is stirred 5

hours at RT. The solvents are evaporated and the

desired product is purified by crystallization.

Conpound (85) is isolated s a beige solid (15.75 nu;

7099 . Mt(ESI): 309.2. HPLC, Rt: 7.54mn (purity:

97.43% . Exanpl e 86:

N-{2-f (2-hvdroxyphenyl)amni nol -4' -nethyl-4.5"-bi-Il,3-th
I acet am de 86) Accordl'ng to the eneral

4\ -methyl-4.5'-bink 3-thiazol-

i thza (flm nophenol (FI uka) foll owi ng pr ocedure O is
solution of N-[5-(bronoacetyl)-
4-met hyl -1, 3-thi azol - 2-y tam de (Internmedi ate 1)
in EtOH The m'xture|\§ stifred 5 hours at RT. After
addi ti on of water, the©desi product is extracted
with EtQAc (3 fractions) an i ed over MySO Conbi ned
organi c phases is filtrated aﬁd evapor at ed. Conpound
(86) is isolated as a light ye|llow oil (23.66 ny;
499% . M (ESI): 347.2. HPLC, Rt} 8.04m n (purity:
91.8% . Exanple 87;
N-{2-r(6-fluoropgridin-3-vnam -4' -methyl -4.5" -bi -
3-thiazol-2'-vU acetam de (87) VAgcording to the
general procedure 1, N (6-fl uorNopyri di n-3-yl)thi ourea
(prepared from 6- (83)

According to the general procedure 1, N-[3-(1H-imidazol-1-yl)propyl]thiourea (prepared
from [3-(1H-imidazol-1-yl)propyl]Jamine (Aldrich), following procedure D) is added to a
solution of N-[5-(bromoacetyl)-4-methyl-1,3-thiazol-2-ylJacetamide (Intermediate 1) in
EtOH. The mixture is stirred 5 hours at RT. After addition of water, the desired product is
extracted with EtOAc (3 fractions) and dried over MgSOj. Combined organic.phases is
filtrated and evaporated. Compound (83) is isolated as a light yellow oil (50.3 mg; 50%).
M'(ESI): 363.2. HPLC, Rt: 5.6min (purity: 94.336%).

Example 84: N~3~]2'-(acetylamino)-4'-methyl-4.5'-bi-1,3-thiazol-2-yll-beta-

alaninamide
N
ARe
N%—/S
N

7\(0
N
(84)

According to the general procedure 1, N~3~-(aminocarbonothioyl)-beta-alaninamide

(prepared from beta-alaninamide, hydrochloride salt (Novabio), following procedure D) is

f ol | oOWPEIYEP2005/050102
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fl uoropyridin-3-am ne (Asyncthen), follow ng procedure
D) is added to a solution of N-[ 5-

W@ boosesaget yl ) - 4- net hyl -1, 3-t hi azol - 2-yl ] acet ar€THEP2005/050102

(Internmediate 1) in EtOH The mxture is stirred 5
hours at RT. The solvents are evaporated and the
desired product is purified bycrystallization.
Compound (87) is isolated as a beige solid (34.15 ny;
33%9. MH(ESI): 350. HPLC, Rt: 8.25min (purity:

96. 053% . Exanple 88: N-{215f (4-cvanophenyl)am nol -
t-methyl-4,5 -bi-1.3-thiazol-2'-vU acet am de (88)
According to the general procedure 1,

N- (4- cyanophenyl )t hiourea (Fluka) is added to a

sol ution of

adgds- {obr enoalsbeny | pt 4Nr§r(h5¢rrwaceel)t4hm%té361l Sothigrol-2dipcstaide
| nt
SHBDIREL 2t 0B LB DB A HAEIBARY v,
t%ﬁ&dsfréﬂq)é&i(hgtg?&hadt& \mltlf EtOLge(B @cugisyaﬁdhbdl ovat Mgfg04 Combined
oun IS ILsolate as a el ol I
SepioapEsi)iassgnd pppeiek Corgou B4 it %Eﬂ?‘ieg byt @%gg’ ol

65.495%

@(?QR’F?@@? B AR By o-Gamin (uriy: SSE¥N 4.5 i -1,

3-thiazol - 2' -vU acetam de (89) According to the
rocedure 1 _(

§g| %E ) foIIovv| ng procedure D) Is added to a

[ 5- (bronnacetyl) 4- et h IN bi azol - 2-yl ] acet am de
(I nternediate 1) H1Hﬁﬁ\gw mxture is stirred 5
hours at RT. The solven®s are_evaporated and the
desired product ispurified b C ystal lizati on.
Compound (89) is isolated as é(belge solid (28.71 rag;
29% . MH(ESI): 357.2. HPLC, RiN_ 7.96min (purity:

92.6% . Exanple 90:
N- -1 O et hoxyDhenvDam nol A' - vM\' - bi -l ~-thiazol -1
-vU
(85)
According to the general procedure 1, N (2-methylprop-2 -en-1-yl)thiourea (prepared from

(2-methylprop-2-en-1-yl)amine (Actos), following procedure D) is added to a solution of
N-[5-(bromoacetyl)-4-methyl-1,3-thiazol-2-yl]acetamide (Intermediate 1) in EtOH. The
mixture is stirred 5 hours at RT. The solvents are evaporated and the desired product is
purified by crystallization. Compound (85) is isolated as a beige solid (15.75 mg; 70%).
M(ESI): 309.2. HPLC, Rt: 7.54min (purity: 97.43%).
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acetam de ,N (90) According to the general procedure
1, N (3-nethoxyphenyl)thiourea (prepared from (3-

woreiokossaphenyl ) am ne (Fl uka), follow ng procedeeEER005/650102

added to a solution of N[5-
(bromoacetyl)-4-netb.yl-1,3-thiazol -2-yl]acetam de
(Internediate 1) in EtOH The m xture is stirred 5
hours at RT. The solvents are evaporated and the
desired product is purified by crystallization.
Conmpound (90) is isolated g3 a beige solid (19.63 ny;
129% . M+(ESI): 361.2. HPLC, Rt: 10.03mn (purity:
94.8% . Exanple 91:

3-{f2'-(acetvlamno)-4'-methgl-4,5 -bi-1,3-thiazol-2-v
Ilam no benz%m de (91) Accordl ng to the eneral .

e d’;\red from 3-am nobenzam de (FI uka) “fol | ow ng
re D) is addedtoasolutlon of N-[5-
(bromoacetyl)-4-me% -1, ;\3\{, -2-yl ]acet am de

(Internediate 1) in Temxturels stirred 5
hours at RT. The sol veat s¥ane evaporated and the
desired product is purified by crystallization.
Compound (91) is isolated as\(a bei ge solid (25.49 ny;
33% . Mt(ESI): 374. HPLC, Rt:n15.27mn (purity:
97.8% . Exanple 92:
N-{4' -raethvl -2-r(2-nitrophenvl inol-4,5 -bi-I,3-thi
azol -2'-vU acetam de O/ N.% S

(8
According to the general procedure 1, N-(2-hydroxyphenyl)thiourea (prepared from 2-
aminophenol (Fluka), following procedure C) is added to a solution of N-[5-(bromoacetyl)-
4-methyl-1,3-thiazol-2-yl]acetamide (Intermediate 1) in EtOH. The mixture is stirred 5
hours at RT. After addition of water, the desired product is extracted with EtOAc (3
fractions) and dried over MgSOs. Combined organic phases is filtrated and evaporated.
Compound (86) is isolated as a light yellow oil (23.66 mg; 49%). M(ESI) 347.2. HPLC,

Rt: 8.04min (purity: 91.8%).

Example 87: N-{2-[(6-fluoropyridin-3-yl)amine]-4'-methyl-4.5'-bi~1,3-thiazol-2'-y1}

acetamide
NN
ARE
N;s

N
T
N~ F
87
According to the general procedure 1, N-(6-fluoropyridin-3-yl)thiourea (prepared from 6~
fluoropyridin-3-amine (Asymchem), following procedure D) is added to a solution of N-[5-
(bromoacetyl)-4-methyl-1,3-thiazol-2-yl]acetamide (Intermediate 1) in EtOH. The mixture

is stirred 5 hours at RT. The solvents are evaporated and the desired product is purified by
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I _ O (92) According to the general procedure 1,
N- ( 2- ni t rophenyl )t hi ourea (prepared from (2-

added to a solution of N[5-

(bromoacetyl)-4-nethyl -1, 3-thiazol -2-yl]acet am de
(Internediate 1) in EtOH The m xture is stirred 5
hours at RT. The solvents are evaporated and the
desired product is purified by crystallization.
Conpound (92) is isolated @5 a beige solid (12.69 nu;
15%9 .M (ESI): 376. HPLCSRt: 11.55min (purity: 94.5%.
Exanpl e 93:

N-{4' met hyl - 2-f (3-ni t rophenvnam nol-4, 5" -bi-|, 3-thiaz

-yl'i acetam de (93) According to the enel\rdgl
cpys@éle;ratmnecqmpq\mct &7 his tspbtsﬁ ey beigersplolitéads el 3%1@) i (§ST): 350.
@I%S%féozg @%@1%%&9@& hyl -1, 3-thi azol - 2-yl ] acet am de

(Internmediate 1) inEtOH The mxture is stirred 5
hours at RT The S(l)ll vents aae evalporat ed and thel

- o&md (93) is isol ated as a bei gesolld (67 80 ny;
%%)&—et\/PESI) 376 HPLC, Rt: 9.94mn (purity: 93.93%.

Exanpl e 94:
N-[4' - met hvl - 2- (qtﬁ/nc?( \l/a @ 4.5 -bi-1,3-thiazo

[-2'-v acetam de (94)N ?ng qu gener al
procedure 1, N-quinolin 3 yIth| ourea Y prepared from

qgui nolin-3- amne (Al dri ch@ ) follow ng procedure A) is
added to a solution of N[5-{(bronoacetyl)-4-

H&bf&ydg-ﬂo tBe pdveAlk plocaduigl 1] %@t@moﬂ&nﬁlbthbmemﬂﬂula} djled 1o a

Et OH. m xture is stirr 5
solution of N [5-(bromoacetyl)- 4-methy1—1 3-thlazol- -yl]acetamide (Intermediate 1) in

EtOH. The mixture is stirred 5 hours at RT. The solvents are evaporated and the desired
product is purified by crystallization. Compound (88) is isolated as a beige solid (17.23 mg;
5%). M*(ESI): 356. HPLC, Rt: 9.13min (purity: 93.3%).

Fxample 89: N-{2-[(6-cyanopyridin-3-yl)amino]-4'-methyl-4.5'-bi-1.3-thiazol-2'-yI}

acetamide
NN
Ags
N%—/S

N

89)
According to the general procedure 1, N-(6-cyanopyridin-3-yl)thiourea (prepared from 5-
aminopyridine-2-carbonitrile (Aldrich), following procedure D) is added to a solution of N-
[5-(bromoacetyl)-4-methyl-1,3-thiazol-2-yl]acetamide (Intermediate 1) in EtOH. The

mixture is stirred 5 hours at RT. The solvents are evaporated and the desired product is

fol | owi ng procedurPCIZEP1085/050102



hours at RT. The solvents are evaporated and the
desired product is purified by crystallization.
wW@ivs0683d4 (94) is isolated as a beige solid (2BCBBP2095/050102
25% . MH(ESI): 382. HPLC, Rt: 7min (purity: 98.2%.
Exanpl e 95:
N-[4' -nmet hyl -2-(qunolin-5-ylamno)-4,5"-bi-1,3-thiazo
-2'-v lacetam de (95) According to the genera
procedure 1, N-quinolin-5-yltbiourea (prepared from
qui nol i n-5- am ne (Fnka), fsmllow ng procedure A) is
added to a solution of N[5-(bronmoacetyl)-4- nethyl-
|, 3-thiazol-2-yl]acetanm de (Internediate 1) in EtCOH
The m xture is stirred 5hours at RT. The solvents are
evaporated and the desired product is purified by

wirified by pryvstalization. Copmpnd(89) (059lated a5 & Beigg eid428- H g 3§eo)-

FSt 32 e T Ml 302, FPLC, R 6.l

N-f4' -net hyl -2- (quinolin-6-glamno)-4,5 -bi-I, 3-thiazo

|-2'-gllacetam de (96) According to the general
hxaned: A methpxyphenyDaminpl-4methyl-4.5/-Bi- Edcthiazel-2',
5 qy{g@% n-6- amne (Fluka), follow ng procedure A) is
o0 a solution of N-[5-(bronopacetyl)-4-

nmet hyl -1, 3-t hi azol - 2- y amde (Internediate 1) in
EtOH The mixture istitred 5 hours at RT. The

sol vents are evaporated and_t he desired product is
purified by preparative HPYC.Y Conpound (96) is

i solated as a beige solid .67 ng; 45% . Mt(ESI):
382. HPLC, Rt: 6.37mn (purinty~ 98.9% . Exanple 97:
N-[ 2- (cvcl opentvl am no)-4' - ne -4,5 -bi-I,3-thiazol -

2'-vllacetam de (97) Accordin o the genera
procedure 1, N-cycl opentyl E9rd)| ourea (prepared from

According to the general procedure 1, N-(3-methoxyphenyl)thiourea (prepared from (3-

methoxyphenyl)amine (Fluka), following procedure C) is added to a solution of N-[5-

10  (bromoacetyl)-4-methyl-1,3-thiazol-2-yl]acetamide (Intermediate 1) in EtOH. The mixture

“ is stirred 5 hours at RT. The solvents are evaporated and the desire&’ i)roduct is purified by

crystallization. Compound (90) is isolated as a beige solid (19.63 mg; 12%). M'(ESI):
361.2. HPLC, Ri: 10.03min (purity: 94.8%).

15  Example 91: 3-{[2'-(acetylamino)-4'-methyl-4.5"-bi-1,3-thiazel-2-yl]amino}benzamide

N
s
O pronmay
N
(0]
Tﬁ“
1)

According to the general procedure 1, 3-[(aminocarbonothioyl)amino]benzamide (prepared

from 3-aminobenzamide (Fluka), following procedure D) is added to a solution of N-[5-
20  (bromoacetyl)-4-methyl-1,3-thiazol-2-yljacetamide (Intermediate 1) in EtOH. The mixture
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cycl opent anam ne (Fluka), follow ng procedure C) is
added to a solution of N[5-

W@ boosesaget yl ) - 4- net hyl -1, 3-t hi azol - 2-yl ] acet ar€THEP2005/050102

(Internmediate 1) in EtOH The m xtureis stirred 5
hours at RT. The solvents are evaporated and the
desired product is purified-by crystallization.
Compound (97) is isolated as a beige solid (44.41 ny;
549 . MH(ESI): 323.2. HPLC, Rt: 8. 14min (purity:
91.8% . Exanple 98: 155 -

N-f2-(cvcl opropyl am no)-4'-nethyl-4.,5" -bi-1.,3-thiazo
| -2'-yllacetam de (98) According to the general
procedure 1, N-cycl opropylthiourea (prepared from

cycl opropanam ne (Al drich), follomﬁn% procedure Q). i s
ig stiesd 5 theurs atdl. Jhe spiveats am_e[vgzorated and the desired product 18 purified by

e
TR, Rt 6.2 Rfin (Puniey: S08%ENnt s are evaporated and the

desired product is purified by crystallization.
Compound (98) is isolated as a beige solid (65.7 ny;

@;@p& dzt* ggﬂx%gt{%&sﬂ 2 nittdohéy) Raino L4, S8 3-thRAviyR 989 .

dcetamidev| - 2- r f pyri di n- 3-vI et hvl ) am nol - 4. 5t - bi - 1. 3-t hi
azol-2'- vUacetanide (99) According to the general
procedure 1, N-(pyri dJ\gN thyl )t hi ourea (prepared

from (pyridin-3-yhnet hyl )am ne (Fluka), follow ng
procedure C) is added to a sehution of N-[ 5-
(brompacetyl)-4-nethyl -1, 3-tki azol - 2-yl ] acet am de
(Internmediate 1) in EtOH The] m xtureis stirred 5
hours at RT. After addition of er, the desired
product is extracted with EfOA fractions) and
dried over MySO Conbi ned orgahi ¢c”phases is filtrated
and evaporated. Conpound (99)ois isolated as a |ight
yellow oil (10 ng; 12%. I\?LEESI): 346. HPLC, Rt:
5.69mn (purity: 86.59%. 92)

According to the general procedure 1, N-(2-nitrophenyl)thiourea (prepared from (2-
nitrophenyl)amine (Fluka), following procedure C) is added to a solution of N-[5-
(bromoacetyl)-4-methyl-1,3-thiazol-2-yl]acetamide (Intermediate 1) in EtOH. The mixture
is stirred 5 hours at RT. The solvents are evaporated and the desired product is purified by
crystallization. Compound (92) is isolated as a beige solid (12.69 mg; 15%). M (ESI): 376.
HPLC, Rt: 11.55min (purity: 94.5%).

Example 93: N-{4'-methyl-2-[(3-nitrophenyl)amino]-4,5'-bi-1,3-thiazol-2'-y1I}

o= A
o
/s»\N hg)‘

(93)
According to the general procedure 1, N-(3-nitrophenyl)thiourea (Fluka) is added to a

acetamide

solution of N-[5-(bromoacetyl)-4-methyl-1,3-thiazol-2-yl]acetamide (Intermediate 1) in



10

15

20

Exanpl e 100: N42-f (4- hvdroxybut vnam nol -4' - met hvl -
5'-bi-1.3-thiazol-2'-vn acetam de (100) According to

W b@sgesigs al procedure 1, N (4-hydroxybutyl)t hPOIYER®05/050102

(prepared from Aam nobutan- 1-ol (Fluka), follow ng
procedure C) is added to a solution of N[5-
(bronoacetyl)-4-nmethyl -1, 3-thiazol -2-yl]acetam de
(Internmediate 1) in EtOH The mxture is stirred 5
hours at RT. After addition of water, the desired
product is extracted with B OAc (3 fractions) and
dried over MgSq 4. Conbi ned organi c phases is
filtrated and evaporated. Conpound (100) is isolated
as a |ight yeIIow oil (26.2 ny; 6% I\/[l(ESI) 327. 2.
HPLC, Rt: 7lmn (purit 92. 9%

E@I(MThermmyq is tigrqdh. hoyes; 5 HRTs Bhe %Vm)* Bﬁeﬁ‘f%oiaéfiﬁ "\’?6 yhe/desjred

péodHct rlsa]? chfl @p%&staﬁlziﬁgn) é&ﬁﬁoﬁﬁﬁ @?) flsglgfged ﬁcd%[gg 1Y (6'986 19?,
e 3 (PS1): By b FPLLORY b Yhia iyt b3.28%)ea (prepared from

[ 3- (et hyl sul fonyl ) phenyl ] am ne, hydrochloride salt
(Acros), followi ng procedure D) is added to a solution

-4,5'-bi-1,3-thiazol-2'-yllacetamide

(Internediate 1) in EN e mxture is stirred 5
hours at RT. The sol{ents Jare evaporated and the
desired product is puwrifieg_by crystallization.
Conpound (101) is isolated/ag, a beige solid (24.2 nu;
20% . M(ESI): 409.2. HPLCYRt: 7.87nin (purity:
93.13%. Exarrpl e 102:

N-{4' -met hvl-2-f(3- pyrrol|d|ﬁgé@ropyl)amnol-4,5'-b
-1 3-thiazol-2'"- vUacetam dex
(94)

According to the general procedure 1, N-quinolin-3-ylthiourea (prepared from quinolin-3-
amine (Aldrich), following procedure A) is added to a solution of N-[S-(bromoacetyl)-4-
methyl-1,3-thiazol-2-ylJacetamide (Intermediate 1) in EtOH. The mixture is stirred 5
hours at RT. The solvents are evaporated and the desired product is purified by
crystallization. Compound (94) is isolated as a beige solid (29.83 mg; 25%). M’ (ESI): 382.
HPLC, Rt: 7min (purity: 98.2%).

Example 95: N-[4'-methyl-2-(quinolin-5-ylamino)-4,5'-bi-1.3-thiazel-2'-yl|acetamide

g e

N \N

(95)
According to the general procedure 1, N-quinolin-5-ylthiourea (prepared from quinolin-5-
amine (Fluka), following procedure A) is added to a solution of N-[5-(bromoacetyl)-4-
methyl-1,3-thiazol-2-yl]acetamide (Intermediate 1) in EtOH. The mixture is stirred 5



(102) According to the general procedure 1,
N-(3-pyrrolidin-1-ylpropyl)thiourea (prepared from

W@ 3e059684ad | di n-1 -yl propyl ) am ne (Lancaster), fpCT/BR00§050102
procedure D) is added to a solution
of N-[ 5- (bronmoacetyl ) -4-nethyl -1, 3-thi azol - 2-yl ] acet am
de (Internediate 1) in EtOH The m xture is stirred 5
hours at RT. The solvents are evaporated and the
desired product ispurified by crystallization.
Conpound (102) is isolatedsas a beige solid (14.18;
16%9. M (ESI): 366. HPLC, Rt: 5.85mn (purity:
94.398% . Exanple 103:
N-{2-r(l.]-dioxido-I|-benzothien-6-vl)am nol -4"-nethvl -
4.5'-bi-1.3- thiazol-2'"-vUacetam de (103) Accordi?g to
hotre ajeliBr Zhe pelvenésd atieeevporated and the desired product 1s purifi d by

bl el SRR v g opapm
Hrld, awisngmpr (par@Ys8%h) is added to a solution of

N-[ 5- (bronpacetyl)-4-netb.yl -1, 3-thiazol -2-yl]acetam d
e (Internmediate 1) in EtOH The m xture is stirred 5

5 @ggnﬁeﬁ N mdti9-25Q bk G- 8-y Riufio R4 BRAL AY-fifta 05 i B&tamide

red proauct 1S puarrrred 0y Crystal Zdatl on.
Conpound (103) is iSO s a beige solid (58.6 ny;
409 . M+(ESI) : 419. 2. HPLC/ Rt: dmn (purity: 93.69%.
Exanpl e 104: 0

N-(2-{fa-ethvlpyrrolidin- é‘aVIS) met hvl 1am no} - 4' - met hvl -
4.5 -bi-1.3- thiazol-2'-v etam de O (104) According
to the general procedure 1,y
N-[(l-ethyl pyrrolidin-2-yl) ]\thi ourea (prepared
from[(l-ethylpyrrolidin-2-yl | ]am ne (Acros),
follow ng procedure D) is added to asol ution of
N-[ 5- (bronpacetyl) - 4- net hyPé)l , 3-t hi azol - 2-yl ] acet am de
Intermediate 1) in . I
According to thle general )prolcedure 1, N-quinolin-6-ylthiourea (prepared from quinolin-6-
amine (Fluka), following procedure A) is added to a solution of N-[5-(bromoacetyl)-4-
10 methyl-1,3-thiazol-2-ylJacetamide (Intermediate 1) in EtOH. The mixture is stirred 5
hours at RT. The solvents are evaporated and the desired product is purified by preparative
HPLC. Compound (96) is isolated as a beige solid (39.67 mg; 45%). M'(ESI): 382. HPLC,

Ri: 6.37min (purity: 98.9%).

15 Example 97: N-[2-(cvclopentylamino)-4'-methyl-4,5'-bi-1,3-thiazol-2'-yl]acetamide

o}
NaS
I@
07
According to the general procedure 1, N-cyclopentylthiourea (prepared from

cyclopentanamine (Fluka), following procedure C) is added to a solution of N-[5-

20  (bromoacetyl)-4-methyl-1,3-thiazol-2-ylJacetamide (Intermediate 1) in EtOH. The mixture
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WOwRal/0&4@Ac (3 fractions) and dried over

EtOH. The mxture is stirred 5 hours at RT. After
addition of water, the desired product is extracted

organi ¢ phases is filtrated and evaporated. Conpound
(104) is isolated as a light yellow oil (47.24 ny;

469% . M(EST):366. HPLC, Rt: 6.227nb (purity: 97.59%.
Exanpl e 105: N-{2-f(cvanonet hv

am nol-4'-methgl-4,5 -bi-l,3-thiazol-2'-vU acetam de O
(105) According to the genewal procedure 1,

N- (cyanonet hyl )t hi ourea (prepared from

am noacetonitrile (Sigma), follow ng procedure D) is
added to a solution of N[5-

(brormacetyl%4rreth yl -1, 3-thiazol ] acet am de

i Btireedrorhenns at BT ﬂjheuselvgscarp evappsaten apgd @w@%ﬁ@d @fqdlaqt éwugﬁed by

e, Eomp Ml S € Rl BB Letf ST s

%lzeHPIO(\Y,QIt. MG (puffprd1isegd or gani c phases is filtrated
and evaporated. Conpound (105) is isolated as a light
yellow oil (3.96 ng; 5% . M-(ESI): 294 HPLC, Rt:

i:?x _.%: -r.&c}f)'r

| 1 acetam de o (106) Accerdy 0 the general procedure
1, N-isobutylthiourea~{prepafed from 2-nethyl propan-
1-am ne (Fluka), follo 'ng‘gp ocedure C) is added to a
sol ution of N-[5-(bronvacetyi/y=4-

menyl -i, 3-thiazol -2-yl] acet aifi (Internediate 1) in
Et OH The mixture is stirred 5 hours at RT. The
sol vents are evaporated and t sired product is
purified by

(98)

According to the general procedure 1, N-cyclopropylthiourea (prepared from
cyclopropanamine (Aldrich), following procedure C) is added to a solution of N-[5-
(bromoacetyl)-4-methyl-1,3-thiazol-2-yl]acetamide (Intermediate 1) in EtOH. The mixture
is stirred 5 hours at RT. The solvents are evaporated and tﬁe desired product is purified by
crystallization. Compound (98) is isolated as a beige solid (65.7 mg; 62%). M (ESI): 295.2.
HPLC, Rt: 6.86min (purity: 98%).

Example 99: N-{4'-methyl-2-[(pyridin-3-ylmethyl)amino]-4.5'-bi-1.3-thiazol-2'-
yltacetamide

N N

O fum—

Ny S
Y
N\/@xl
(99)
According to the general procedure 1, N-(pyridin-3-ylmethyl)thiourea (prepared from

(pyridin-3-ylmethyl)amine (Fluka), following procedure C) is added to a solution of N-[5-
(bromoacetyl)-4-methyl-1,3-thiazol-2-yl]acetamide (Intermediate 1) in EtOH. The mixture

My SO BomBP10es050102
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wQ 20Fi06844purity: 90.6% . Exanple 107:

crystallization. Conpound (106) is isolated as a beige
solid (50.82 ng; 57%. M+(ESI): 311.2. HPLC, Rt:

I\I-{2-rr2. 2-di nethyl DroDvI)am' nol - 4' - net hyl -
-bi-1.3-thiazol-2"-yl} acetam de (107) According to

the gener al procedure 1,

N- (2, 2- di met hyl propyl )t hi ourea (prepared from (2, 2-

di met hyl propyl )am ne (Fl uka), follow ng procedure C)

is added to a solution of Ne[5-

(bronoacetyl)-4-nmenyl -1, 3-thi azol - 2-yl ] acet am de

(Intermediate 1) in EtOH The mxture is stirred 5

hours at RT. The solvents are evaporated and the

desired product is purified by crystallization

istimesiuh dours 7R T.j After sﬁédla@re@f Bafery tb@éiegéedwduer is @str@trd fgth
%6&% g I\%ét%rra) and?’(%lgd %Ver%h&h Rommbiied g}ggmé EHMSEJ %- filtrated and

d\laﬁ\)ritédf Cospdimd tmgi isos«yarmlt 43yl lghticyetione il I( 1 Ceurg;nQPE). MI(ESTxy346.
- Uthi azol - 2' - yDacet am de (108) According to the

Igf%lrrerRéﬁ 69macEely: 68615/ )-

N-[ (cis)-2-(hydroxynmethyl)cycl ohexyl]thiourea

(prepared fromcis- (2 am nocycl ohexyl ) met hanol

. i's

added to a solution of
romoacetyl ) - 4- net hyI -I , 3-t hi azol - 2-

yIJacetamde(Interrre in EtOH. The m xture is
stirred 5 hours at t/ r addltlon of water, the
desired product is e d wwth EtOAc (3 fractlons)
and dried over MJSO COan n organi ¢ phases is
filtrated and evapor at ed. ound (108) is isolated

as a light yellow oil (24. 3 ny; 5% . Mt(ESI): 367. 2.
HPLC, Rt: 6.23min (purity: %\/B@ﬁpl e 109:
N-(2-{[(trans)-2-(hvdroxymet hvDcycl ohexy

am no}-4'-methyl -4.5' - bil ,(100)

According to the general procedure 1, N-(4-hydroxybutyl)thiourea (prepared from 4-
aminobutan-1-ol (Fluka), following procedure C) is added to a solution of N-[5-
(bromoacetyl)-4-methyl-1,3-thiazol-2-yl]acetamide (Intermediate 1) in EtOH. The mixture
is stirred 5 hours at RT. After addition of water, the desired product is extracted with
EtOAc (3 fractions) and dried over MgSOs. Combined organic phases is filirated and
evaporated. Compound (100) is isolated as a light yellow oil (26.2 mg; 16%). M (ESI):
327.2. HPLC, Rt: 5.71min (purity: 92.9%).

PCT/EP2005/050102



3-thiazol-2'-vDacetam de (109) According to the
general procedure 1,
wORGoSveEms) - 2- (hydr oxymet hyl ) cycl ohexyl ] t hi our PET/EP2005/050102
(prepared fromtrans-(2-am nocycl ohexyl ) net hanol ,
hydrochl ori de salt (Acros), follow ng procedure D) is
added to a solution of
N-[ 5- (bronpacetyl)-4-nmethyl -1, 3-thi azol -
ylJacetam de (Internediate 1) in EtOH The mixture is
stirred 5 hours at RT. Thei@ol ventsare evaporated and
the desired product is purified by crystallization.
Corrpound (109) is isolated as a beige solid (34.5 ny;
61% . MH(ESI): 367.2. HPLC, Rt: 6.79min (purity:
94. 4% Exaan e 110:

Kxarpple K0 NHd tmethli2nif3-(nae Ifiany gi hipk.3:thiazols

W de o (110) Accordl ng to the general

2 l%&’§ﬂﬂ 1, N-(sec-butyl)thiourea (prepared from
sec-butyl am ne (Avocado),, follow ng procedure C) is
added to a sol ution ﬁ{“ﬂf[ “(bronoacetyl)-4-nethyll,

3-thiazol -2-yl]acetam des{{ nternediate 1) in EtOH The
m xture is stirred 5 hours RT. The solvents are
evaporated and the desiredN %duct is purified by
crystallization. Conpound ( O) Q\g i sol ated as a beige
solid (67.01 ny; 759%. N%(E +. 2. HPLC, Rt:
7.68m n(purity: 90.29%. Exanp 111:
N44' - met hyl - 2-rfpyri di n-4-yl nethvl km nol -4.5" -bi -1, 3-t
hi azol -2' -vU acetam de (1 Accor ding to the gener al
procedure 1, N-(pyridin-4- thyl)thl ourea (prepared

5 Aconding to the general procedure 1, N-[3-(methylsulfonyl)phenyl]jthiourea (prepared

from [3-(methylsulfonyl)phenyl]amine, hydrochloride salt (Acros), following procedure D)
is added to a solution of N-[5-(bromoacetyl)-4-methyl-1,3-thiazol-2-yl]acetamide
(Intermediate 1) in EtOH. The mixture is stired 5 hours at RT. The solvents are
evaporated and the desired product is purified by crystallization. Compound (101) is

10 isolated as a beige solid (24.2 mg; 20%). M'(ESI): 409.2. HPLC, Rt: 7.87min (purity:
93.13%).

Example 102: N-{4'-methyl-2-[(3-pyrrolidin-1-ylpropyl)amino]-4,5'-bi-1,3-thiazol-2'-
yl}acetamide

Ne S
N\/\/D

(102)
According to the general procedure 1, N-(3-pyrrolidin-1-ylpropyl)thiourea (prepared from

15

(3-pyrrolidin-1-ylpropyl)amine (Lancaster), following procedure D) is added to a solution
of N-[5-(bromoacetyl)-4-methyl-1,3-thiazol-2-yl]acetamide (Intermediate 1) in EtOH. The

20 mixture is stirred 5 hours at RT. The solvents are evaporated and the desired product is



(pyridin-4-yhnethyl)am ne (Al drich), follow ng
procedure D) is added to a solution of N

wQ 2e06lossanpacet yl ) - 4- met hyl -1, 3-t hi azol - 2- yl | acRCHEPZIE5/050102
(Internmediate 1) in EtOH Them xture is stirred 5
hours at RT. After addition of water, the desired
product is extracted with Et OAc (3 fractions) and
dri ed over MgSCU. Conbi ned organi c phases is filtrated
and evaporated. Conpound (111) is isolated as a |ight
yellow oil (38.54 ng; 7% .16M-(ESI): 346. HPLC, Rt:
5.72mn (purity: 91.8% . Exanple 112:
N-(4' - et hyl - 2- {f 4- (nor phol i n-4-yl sul f onyl ) phenv
Pam no}-4,5 -bi-Il,3- thiazol-2 yl)acet am de (112)
According to the eneral roced

murifierd byrsppiRlFatian. 4 gmp@mdf B3 % dse A ’]St"npﬁgﬁ sokid (3-8 J0%e

N henyl
BB T R S B S LT Y Sed 1o
solution of N-[5-(bronoacetyl)-4- rrethyl-l 3-thiazol - 2-

I]acetamde Intermedlate,l) [ ure is
i va 3 . J -"L;j "'.'. el YA . Y, 4, _d and

: o duct i's purlfled by crystalllzatlon
> mﬂl%‘iﬁ& éJISISO|ated as a beige solid (24.82 ny;

19% . Mt(ESI): 480. HP 8.55mn (purity: 96% .
Exanpl e 113:
N-r2-({3-f(butyl am nd suﬁ I | phenvl)am no) - 4' - net hvl
-4,5" -bi-I,3- thiazol -2 - YRS am de (113)According to
the general procedure 1, Y

0
3-[ (am nocar bonot hi oyl ) am n® Bq’,t yl benzene

sul f onami de (prepared from m

3-ami no- N- but yl benzenesul f ona Al drich), follow ng
procedure D) is added to a sol ution of

N-[5 (bromoacet yl ) - 4- met hyd®) | 3-t hi azol - 2-

‘)s(féo ng C}S‘g} %gnegall thé)?erd%q' ]%4?1 o dB‘ 1%9&111%'}3%}%&&&& (gr gzﬁ‘ed

€ so vents are por ate

frbie (QBﬂioklﬁdl{béﬂdthteh-&}&)amme iQEaybaidiey, follevay pocedere BPLsGidded

Conpound
10 to arrs%lution of( N—[S %bromoacetyl) 4-methyl-1,3-thiazol-2-yl]acetamide (Intermediate 1)

in EtOH. The mlxture is stirred 5 hours at RT. The solvents are evaporated and the desired
product is purified by crystallization. Compound (103) is isolated as a beige solid (58.6 mg;
40%). M'(ESI): 419.2. HPLC, Rt: 8.1min (purity: 93.69%).

15  Example 104: N-(2-{[(1-ethylpyrrolidin-2-yl)methyl]amino}-4'-methyl-4.5'-bi-1.3-
N
N—#
O —_—

(104)
According to the general procedure 1, N-[(1-ethylpyrrolidin-2-ylymethyl]thiourea (prepared

thiazol-2'-yDacetamide

20  from [(1-ethylpyrrolidin-2-yl)methyl]amine (Acros), following procedure D) is added to a
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is isolated as a beige solid (26.42 ng; 20% . M+(ESI):
466. HPLC, Rt: 10.3Imn (purity: 99.1%. Exanple 114,

wORqo2/0654av cl opr opyl net hyl ) am nol - 4' - met hyl - 4. , BCFBP2005/650102

-thiazol -2'-vU acetam de (114) According to the
general procedure 1, N (cycl opropyl nethyi)thiourea
(prepared from (cycl opropyl net hyl )am ne (Fl uka),

foll owi ng procedure C) is added to a solution of N[ 5-
(brompacetyl)-4-nethyl -1, 3-thiazol -2-yl ] acet am de
(Internmediate 1) in EtOH Tée m xture is stirred 5
hours at RT. The solvents are evaporated and the
desired product is purified by crystallization.
Cbnpound (114) is isolated as a beige solid (39.26;
329 . : 309.2. HPLC, R: 7.3mn

Skl Bebirpioenosces’) WF@I(IW%P&'@IYQP‘%;?FWW‘%’O@“W““?P&E ) in

Ft'o(ﬂi The Rixtdre & shﬂéﬁﬂ Rbif' Aﬁ@ “531 e AL A is

general proce ure t’hi our ea
éypfaetﬁxﬁﬁv&hi Ef(DAer(kﬁzcchmtap tmhc&nsﬂ meer(MgSOc;a)Cpmbméd angamigphases is

dure Q) dded. 1 f i
Plieistndcomngled 20 aony 004 ez eityriot ol @hptms 40%)

MO SR C s LR T, por at ed and the

desired product is purified by crystallization.

AAMDIC Rl A LRI
g&t Exan'ple 116 N-f2- a
dro | H nden-2-vliam no)-4'-nethyl-4,5 -bi-1,3-th

i azol - 2" - yl I acet am deN
\« (\'tfz:\
0

(105)

According to the general procedure 1, N-(cyepomethyl)thiourea (prepared from
aminoacetonitrile (Sigma), following procedure D‘)‘ is added to a solution of N-[5-
(bromoacetyl)-4-methyl-1,3-thiazol-2-yl]acetamide (Intermediate 1) in EtOH. The
mixture is stirred 5 hours at RT. After addition of water, the desired product is extracted
with EtOAc (3 fractions) and dried over MgSO,. Combined organic phases is filtrated and
evaporated. Compound (105) is isolated as a light yellow oil (3.96 mg; 5%). M'(ESI): 294.
HPLC, Rt: 6.86min (purity: 85%).

Example 106: N-[2-(isobutylamino)-4'-methyl-4.5'-bi-1,3-thiazol-2'-yl]acetamide
N\(/N
0

(106)
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According to the general procedure 1,
N- (2, 3-di hydro-| Hinden-2-yl)thiourea (prepared from

wWQ2@s50683y4r o- | H- i nden- 2-yl am ne (Maybri dge), fpCT/BRE00£050102

procedure D) is added to a solution of

N-[ 5- (bronpacetyl)-4-nmethyl -1, 3-thi azol - 2-yl ] acet am de
(Internediate 1) in EtOH The m xture is stirred 5
hours at RT. The solvents are evaporated and the
desired product is purified by crystallization.
Conpound (116) is isol atedisas a beige solid (6 ng;

6% .M (ESI): 371.2. HPLC, Rt: 9.83mn (purity:

90. 8% . Exanpl e 117: N-(4'-methvl-2-U2- (et hyl sul fonv

) phenyl | am no}-4,5" -bi -13-thi azol - 2'-yl)acetamn de
(117) Accordin to the general procedure 1,

JNCP@“@ iethpgensial proerdie g ﬁWbPWW%‘?ae(afe(’%?de%%* 2 aneflylprapan-
AEREE ) Sl AR BREE ) ko SMREAER TS ARt

Iﬁéthyl-l 3-thiazol- 2—y1]acetarmde (Intermediate 1) in EtOH. The mixture is stirred 5
N-[ 5- (bronpacetyl) - 4- et hyl - | hi azol acet am. de
homsst #r Rd ffh*i golyanty arcEpeppTivh e'mi]t ¢ dpsired sPr%i{‘P‘]r Fopuged %
*139 796§ M (ESI
%f%ﬁgluc i S e tra@%f‘ﬁ%&ldhé&“as é{\%ﬁld cti olﬁég °§ (ESI):
3 2edPIay, & TMyBOpGaytIE6). or gani ¢ phases i s f| I t rat ed
and evaporated. Conpound (117) is isolated as a |ight
yellow oi | (5. 93 ng; 109 . M+(ESI): 409. HPLC, Rt:
AhRbE4 hleiyl-4.5"-bi-1,3-thiazol-2'-y1}
- = .2, 4-trrazol -1 -vnet hv
fRatamide} - 4. 5' -bi -1. 3- thiazol-2'-yl)acetanide T NyS U

(118) N
wﬂ(j
o pr—
Nao S
Y

( 107)
According to the general procedure 1, N-(2,2-dimethylpropyl)thiourea (prepared from (2 2-

dimethylpropyl)amine (Fluka), following procedure C) is added to a solution of N-[5-
(bromoacetyl)-4-methyl-1,3-thiazol-2-yl]acetamide (Intermediate 1) in EtOH. The mixture
is stirred 5 hours at RT. The solvents are evaporated and the desired product is purified by
crystallization. Compound (107) is isolated as a beige solid (35.87 mg; 38%). M"(ESI):
325.2. HPLC, Rt: 8.8min (purity: 97.7%).
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According to the general procedure 1,
N[2-(IHI,2,4-triazol-1-yl)ethyl]thiourea (prepared

WO e@si0pR44 | H- | , 2, 4-triazol -1-yl)ethyl]am ne (BCTEBL0D5/050102

followi ng procedure D) is added to a solution of

N-[ 5- (bronpacetyl)-4-nmethyl -1, 3-thi azol - 2-yl ] acet am de

(Internediate 1) inEtOH. The m xture is stirred 5

hours at RT. The solvents are evaporated and the

desired product is purified by crystallization.

Conpound (118) is isol atedi@as a beige solid (6.51 no;

3%9. M(ESI): 350. HPLC, Rt: 5.699mn (purity:

91.43% . Exanple 119:

N-(2-{f3-(I-hvdroxyet hyl ) phenyl | am no}-4" - net hyI 4.5" -

bi-1,3-thiazol- 2'-vDaceta m de (119)  Accordi g% ge
08 i3~ (hvdroxvmethvl)cvclohexvl]am1n0}-4'-meth i-1

et hyI ) phenyl ]t hi ourea (prepared from
Hiopdf2 VR %éll)ethanol (Aldrich), follow ng

procedure D) is added to tion of

N-[ 5- (bronpacetyl) - 4- rrﬁ(hyl -1/, 3-t hi azol - 2-yl ] acet ani de
(Internmediate 1) in EtO4Q e xture is stirred 5
hours at RT. After addition o ter, the desired
product is extracted with Etd}\ (3 fractions) and

dried over MySq 4. Conbi nedéor ani ¢ phases is

filtrated and evapor at ed. ound (119) is isolated
as a light yellow oil (41 050% . M-(ESI): 375.2.
HPLC, Rt: 7.62mn (purity: 88. 4% Exanpl e 120: net hyl
(4-j12" - (acetylamno) 4 -8 -4,5 -bi-1,3-thiazol - 2-

I I am n 1 :
gngo} Fl §4{1 }/ %éédh%cﬁ, q Em E{ x? tﬁg;lz)cg%lohexylgluourea
@Edpﬁlﬁd tﬁbﬁl €it- tﬁimlﬁo@dbheﬂyl)mmﬁmdmlt hydnachlﬂ)ede: sdltb@draa)) dvltowing
or am nes (NHR5R6) wherein R5 :’é@H and I}G cont % ﬂ ?
prasedwRy Py s a?éﬁfai 9 ta padutiop afs NolSrgmosrelyD4rraethyl-1,5-thiazol-2-
flga &%ﬁlﬁgg nﬂ‘gle&lgfeoﬂrlﬁ aﬁtﬂﬁo rhOWiktre LD S1ifdOS BOME &t RT. AR
sul'ting thiourea,” nethyl
{diitiof afrivmeac ti ldesired produet i amﬁremte]i itk By AaGdtaations)i and ddefiexyer
MgS0,. Combined organic phases is filtrated and evaporated. Compound (108) is isolated

as a light yellow oil (24.3 mg; 5%). M(ESI): 367.2. HPLC, Rt: 6.23min (purity: 75%).
Example 109: N-(2-{[(trans)-2-(hydroxymethyl)cvclohexylamino}-4'-methyl-4.5'-bi-
N
N~
O —
NYS

X
.,%/o

(109)
According to the general procedure 1, N-[(trans)-2-(hydroxymethyl)cyclohexyl]thiourea

1.3-thiazol-2'-yl)acetamide

(prepared from trans-(2-aminocyclohexyl)methanol, hydrochloride salt (Acros), following
procedure D) is added to a solution of N-[5-(bromoacetyl)-4-methyl-1,3-thiazol-2-
yl]acetamide (Intermediate 1) in EtOH. The mixture is stirred 5 hours at RT. The solvents
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W@ bovsossedi ate 1)

to a solution of
N-[ 5- (bronpacetyl)-4-nethyl -1, 3-thiazol -2-yl]acetan de

procedure 1. The mixture is stirred 5 hours at RT. The
sol vents are evaporated and the desired product is
purified by crystallization. Conpound (120) is
isolated as a beige solid (10 ng; 9% . Mt(ESI): 403.
HPLC, Rt: 9.3mn (purity: 90.7% . Exanple 121: nethyl
N-(4-{[2" -(acetv 165
am noV4' -net hyl -4,5" -bi -1, 3-thiazol -2-vl 1lam nol benzoy
- bet a-al a ni nat eMet hyl ester of
N- (4-am nobenzoyl ) - bet a- al ani ne (Al drich) is obtained
using the etherification conditions escrl ed ab .
argevaparrterb and( thiqrese) prmr@.mnﬁ@ hyserystadlizationg 8@?&“&3 :@%ls

SRRV Beg%eaﬁhg é?éﬂoﬁt rrﬂggﬁ‘%é FVF‘LEWI )gtg?’% nlt[pLG U&: 6. 79mm (punty

correspon

weisy)l ti ng thlourea met hyl
N- (4- am nobenzoyl ) - bet a-al aninate, is added to a
sol ution

e prdcedure D

AGREam
gener al

procedure 1. The m xture_y irred 5 hours at RT. The
solvents are evaporafé@ and/ t he desired product is
purified by crystallization. nmpound (121) is

i solated as a beige solid ( 2. 9 ng; 23%. M-(ESI):

460. HPLC, Rt: 7.2mn (purlty( 90% . Exanple 122:

net hyl

N-(4-{f2" -(acetvlam no)-4"- nefE/T\4 5'-bi-1,3-thiazol -
2-v am no} benzovDgl yci nate (122) Met hyl ester of

N- (4- am nobenzoyi ) gl yci ne {ﬁ»drich) i s obtained using
the etherification condltlons descri bed above for )
Actoriég t¢ KeiBerBRErocadute i N-(REbitgl)thiowrral(pRpatediem peshugylamine

id. f d i
Y i RE bkl 0 AET s RPTER dr BB hloRgneptyD-4-methn-

1,3-thiazol-2-ylJacetamide (Intermediate 1) in EtOH. The mixture is stirred 5 hours at RT.

The solvents are evaporated and the desired product is purified by crystallization.
Compound (110) is isolated as a beige solid (67.01 mg; 75%). M'(ESD): 311.2. HPLC, Rt:
7.68min (purity: 90.2%).

Example 111: N-{4"-methyl-2-[(pyridin-4-ylmethyl)amino]-4.5'-bi-1,3-thiazol-2"-y1}

acetamide

NN
ae

Y
N N !
(111)

According to the general procedure 1, N-(pyridin-4-ylmethyl)thiourea (prepared from
(pyridin-4-ylmethyl)amine (Aldrich), following procedure D) is added to a solution of N-
[5-(bromoacetyl)-4-methyl-1,3-thiazol-2-yl]acetamide (Intermediate 1) in EtOH. The

in EtOH, according to the geP€r/BP2005/050102



10

15

20

wadasaesd4ad a sol uti on of

D. The resulting thiourea, nethyl
N-{4-[ (am nocar bonot hi oyl ) am no] benzoyl }gl yci nate, is

N-[ 5- (bronpacetyl)-4-nmethyl -1, 3-thi azol - 2-yl ] acet am de
(Internmediate 1) in EtOH, according to the general
procedure 1. The m xture is stirred 5 hours at RT. The
sol vents are evaporated and the desired product is
purified by crystallization. Conmpound (122) is

i solated as a beige solid (685.35 ng; 18% . Mt(ESI):
446. HPLC, Rt: 7.05mn (purity: 91.5% . Exanple 123:

met hyl ’

3-(3-1f2'-(acetvliam no)-4'-nethyl-4.5"-bi-t3-thiazol -2
-v Pam no henvDpr opanoat e (123) Mt hyl. ester of
Bx{ug: iaﬁﬁili’é@ I%?%rTo Bétﬁfo%déiﬁalg: P%W)tf;raﬁ'é é‘g%lfé Pmﬁ’é"t is extracted

oht 2 - NTROSE N, oo .
SBLAAES: D) LR SR MASRE CRrgROR, PR A BRI PER
sepiaddn Sompaad Pty s isolaed 4. a light iysllotw aihBG# mel 704 M (ESR:
correspondi ng.thiourea, follow ng the procedure D. The
F46sHIP LG, R StTRMBPEHY: Ity |
3-{3-[ (am nocar bonot hi oyl ) anr no] phenyl } propanoate, is
added to a sol ution of
Bielnipld 112 ONw4tamdtiyy12- {4-(mdrplydlint4-Bsulfondpbeayllamino}-4.5'-bi-1.3-
|jacetam de (Intermediate 1) in EtOH, according to
éﬂ_&&iﬁl'—”#{%" a cedure 1. The mixture is stirred 5
hours at RT. The sol \gp\re/w re evaporated and the
desired product i s\g@rl fi/ed by crystallization.
Compound (123) is i sol at as a beige solid (12.3 ny;
1199 . M+(ESl): 417.2. HPLC \Rt: 10.285min (purity:
93% . Exanple 124: Y
3-(4-{f2'-facetyl am no)-4'N hvl -4, 5" - bi - 1. 3-t hi azol -
2-yl I am no? phenyl) propano{iE::gciFthyl ester of
3- (4- am nophenyl ) propanoi ¢ actfd;s( caster) is
obt ai ned using the etherificatPor® conditions described
above for am nes ( NHR5R6) l\ﬁﬁrei n RS is Hand R6
contai ns a carboxylic aci cf t is transforned into its
B .6doFdp @ dhen gertehil oproe@dure f 91 Ngé(ingplidhie-4-ylsulfonyt)phenyl]thiourea

(prepared  from  [4-(morpholin-4-ylsulfonyl)phenyl]lamine ~ (Maybridge), following
procedure D) is added to a solution of N-[5-(bromoacetyl)-4-methyl-1,3-thiazol-2-
ylJacetamide (Intermediate 1) in EtOH. The mixture is stirred 5 hours at RT. The solvents

are evaporated and the desired product is purified by crystallization. Compound (112) is
isolated as a beige solid (24.82 mg; 19%). M (ESI): 480. HPLC, Rt: 8.55min (purity: 96%).

Example 113: N-[2-({3-[(butylamino)sulfonyl]phenyl}amino)-4'-methyl-4,5'-bi-1.3-

thiazol-2'-yllacetamide

PCT/EP2005/050102
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procedure D. The resulting thiourea, nethyl
3-{4-[ (am nocar bonot hi oyl ) am no] phenyl } propanoate, is

wadasaesd4ad a sol uti on of PCT/EP2005/050102

N-[ 5- (bronopacetyl)-4-nmethyl -1, 3-thi azol - 2-
yljacetam de (Internediate 1) in EtOH according to
the general procedure 1. The m xture is stirred 5
hours at RT. The resulting ester is hydrol ysed under
the reaction condition. The solvents are evaporated
and the desired product iswspurified by
crystallization. Conpound (124) is isolated as a beige
solid (11 ng; 8% . Mt(ESI): 403. HPLC, Rt: 10.09m n
(purity 91. 4% . Exanpl e 125: et hyl
- (acetyl am no) - 4,5' -bi -1, 3-thiazol - 2-yl
&cawﬁms}to Hhe Aensel @rch@sa Tad c[émwﬁ%gbqnsth{%%aﬂ&%(gzﬁé tylbénzéne
r .
SRR bbbl sy aba pmsaiiopit, (td, eyl
pigdetird ) amadieduban mtuaoni Fif uNe[) -(brbmdacayl)-Aanefaybt, & thiazel-2-
is added tq a solutio
mfafw@r(ma@ém 3 oA Ry e s aedc oses gt RE e sy
[
it GO R il e BlCE il ) BB FPBL CaniiGuit (113
iglesslateé ds pbeigumtid (26.42umg; RO NOYEST): yié6 IRLCz Bt: u@ﬁlmm (purity:
r?)ound (125) is isolated as a beige solid (9.61 ny;
M+( ESI): 356. HPLC, Rt: 7.678mn (purity:
96 5069 . Exanpl e 126: et hyl
(3- jf2 (acetyl am no) 4' -n| ethyl 4 5' b|-| 3-thi azoI 2
G hn h 1850 4

(3- a@ nophenyl )acet| c aci d (Al dr| ch) i s obtained using
erification conditions described above for

(NHRS5R6) wherein RS is Hpa \(c}l contains a carboxylic
acid. It is transforrre t\o /its correspondi ng
t hi our ea, foIIovmngtheqar edure D. The

z[

(114)
According to the general procedure 1, N-(cyclopropylmethyl)thiourea (prepared from

N

(cyclopropylmethyl)amine (Fluka), following procedure C) is added to a solution of N-[3-
(bromoacetyl)-4-methyl-1,3-thiazol-2-yl]acetamide (Intermediate 1) in EtOH. The mixture
is stirred 5 hours at RT. The solvents are evaporated and the desired product is purified by
crystallization. Compound (114) is isolated as a beige solid (39.26; 32%). M*(ESD): 309.2.
HPLC, Rt: 7.3min (purity: 97.5%).
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resulting thiourea, nethyl
{3-[ (am nocar bonot hi oyl ) am no] phenyl }acetate, is added

WO 0008/0653h4it | on of PCT/EP2005/050102

N-[ 5- (bronpacetyl)-4-nmethyl -1, 3-thi azol - 2-yl ] acet am de
(Internmediate 1) in EtOH, according to the general
procedure 1. The m xture is stirred 5 hours at RT. The
sol vents are evaporated and the desired product is
purified by crystallization. Conmpound (126) is
Isolated as a beige solid (#4.47 ng; 6% . M-(ESI):

403.2. HPLC, Rt: 7.7mn (purity: 90% . Exanple 127:
N-f2-rallvlamno)-4'-methvl-4.5" -bi-1.3-thiazo
-2'-vllurea (127) According to the general procedure
1, N aI I5yl t hi our ea (Lancast er)l 4|53 add%d tozalsol ut | on

(Interrred| ate 7) in Et0—| Thne mxture is stirred 5

hours at RT. The solv g evaporated and the

desi red product ispuri floed cryst allization.

Conmpound (127) is isolated as/a\beige solid (14.3 ny;

1899 . M+(ESI): 296. HPLCS5Rt: "Bﬁ/%m n (purity: 93.08%.

Exanpl e 128:

N-f4' -methyl-2-(pyridin-3-y no)-4,5"-bi-I,3-thiazol

-2'-v Purea (128) Accordi ng~t/o the general procedure

1, N-pyridin-3-ylthiourea {nguka) is added to a

sol ution of (115

% u{gb rtgw%ce%eﬁér)ﬂ 4pr5@°e&d}é’| 1' Recyflbtaddthivdey | lprépaRd  from
ntermedi at e OH. The mixture is stirred 5

ctyoloblﬂarmmnRT(Flﬁkh)e feunwwuamceduee &) aip caddede ¢p ansphttﬁ@ of N-[5-

f b |. |
Emseart 2yt bbbyt SR P IR Themiggpre
1§§Pﬁed %'\ﬁb(uéx%l RT. H ﬁx%%el%nts'ﬂ?d—&apdﬁted nd fHerdekire(] I@ttfduthS purified by
9 . anpl e

wqtzdhzahm ﬁymp@mgu(bléb iscisolated g9 2 heige soifl (7326, i 4Ry MAES:
3004 BBLE 36 68min (purity: 90.2%).

Example 116: N-[2-(2.3-dihydro-1H-inden-2-ylamino)-4'-methyl-4,5'-bi-1.3-thiazol-2'-
yllacetamide

N
~ (]
0
NYS
N

s

(116)
According to the general procedure 1, N~(2,3-dihydro-1H-inden-2-yl)thiourea (prepared
from 2,3-dihydro-1H-inden-2-ylamine (Maybridge), following procedure D) is added to a
solution of N-[5-(bromoacetyl)-4-methyl-1,3-thiazol-2-ylJacetamide (Intermediate 1) in
EtOH. The mixture is stirred 5 hours at RT. The solvents are evaporated and the desired
product is purified by crystallization. Compound (116) is isolated as a beige solid (6 mg;
6%). M'(ESI): 371.2. HPLC, Rt: 9.83min (purity: 90.8%).
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According to the general procedure 1,
pi peri di ne- 1-car bot hi oam de (Transwid) is added to a

N-[ 5- (bronopacetyl)-4-methyl -1, 3-thiazol-2-yl] urea
(Internmediate 7) in EtOH The mxture is stirred 5
hours at RT. The solvents are evaporated and the
desired product is purified by crystallization.
Compound (129) is isolated as a beige solid (28.38 ny;
30% . MH(ESI): 324. HPLC, Rb: 8.7min (purity:

98. 1% . Exanpl e 130:
N-(2-anilino-4"-methyl-4.5-bi-1.,3-thiazol-2
>-vl)urea (130) According to the general procedure 1,
N-ph?n Ithloureal Transmﬂd)uls added to a soldtlon of

i Bc%{a &i ate 7) in EtOH The mxturels stirred 5
. The solvents are evaporated and the
desired product is purifmedﬁ crystallization.
d

Conpound (130) is isolate a beige solid (30.17 ny;
3299 . Mr(ESI): 332. HPL N8 37mn (purity:

94. 429% . Exanple 131:

N-{2- [(4 hvdr oxyphenyl ) am nol rret hyl -4,5"-bi-1,3-th
iazol-2'-vl}urea (131) Accordifg to the general
procedure 1, N-(4- hydroxyplgthi ourea (Aldrich) is
added to a sol ution of

N-[ 5- (bronoacetyl ) - 4- met hyl -1, 3th| azol -2-yl] urea

(Internediate 7) in EtOH The m xture is stirred 5
hours at RT. The sol vents (B¥7¢ evaporated and the

esi E}{%ﬂ@ %g%%:etr 1 grﬁ)cgg %\tllaglq[&g%gt%{ﬁ%lﬁ%@%’h%@&{h%gﬁa Z@re%ed
§§1@82 n%ﬁfdnyl)ﬁé?ﬂaﬁﬁie@gdﬂ(%g};}?@g%ﬂl Aﬂ:}r;fsﬁ%loﬁv}hg procedure A)

is ladde@- fohi aaza@lmgn ofg Mt etbsmogestyl ) By ﬂclcﬁhwﬂg? xllacqt%réde
@ﬁtgere?%z{tg )ﬁ%&gﬂgdl&g NfuPeV & 'st ed 53h0¥1}stal1f' REUARE addition of water,

oasouto

e [&iréorbiuor o cxasetdtvith EH0AB D fracBions) dndaicied awer M@SO,. Combined
(Internediate 4) in EtOH.
organic phases is filtrated and evaporated. Compound (117) is isolated as a light yellow oil

(5.93 mg; 10%). M'(ESI): 409. HPLC, Rt: 9.5min (purity: 83.4%).
Example 118: N-(4'-methyl-2-{[2-(1H-1.2 4-triazol-1-yl)ethyl]amine}-4.5'-bi-1.3-

Ny S

thiazol-2'-yDacetamide

N\/\N >

(118)
According to the general procedure 1, N-[2-(1H-1,2,4-triazol-1-yl)ethyl]thiourea (prepared
from [2-(1H-1,2,4-triazol-1-yl)ethyl]amine (Ostwest), following procedure D) is added to a
solution of N-[5-(bromoacetyl)-4-methyl-1,3-thiazol-2-yl]acetamide (Intermediate 1) in

PCT/EP2005/050102



m xture is stirred 5 hours at RT. The solvents are
evaporated and the desired product is purified by

W@ eaosiedshtd zat i on. Conpound (132) is isol ated aBCHER®OFE50102
solid (37.28 ng; 42%. M (ESI): 318. HPLC, Rt: 6mn
(purity: 94.96% . Exanple 133:
(4-([ 2l -(acetvlam noV4' -nethyl -4,5"-bi-|, 3-thiazol -2-y
1 am nol phenvD cetic acid (133) Mt hyl
(4-{[2" -(acetylam no)-4"-nmethyl-4,5"-bi-I, 3-thiazol -2-
yl ] am no} phenyl ) acetate (122) is dissolved in a
m xture MeOH/ NaOH IN (0.1M and is stirred 4 hours at
RT. The reaction mixture is concentrated and acidified
to pH4 with HJ 1.5N. The resulting solid is
filtered, washed with water and dried under va

R Hp Bhervaixiuesis ptirrasl § barsat &Y. Zhe splysa gee anoraied 2 #1% Jegyred
%i%%g%ukﬁgd l#ﬁrg @a?&z%ﬂonkﬁ&%ouﬁﬁ (118)isLi90Thtl dsRBEioL ¥olid (6.51 mg;

%) ¥ @R 350 ARy Rasic9onin4purige DhyA%)4, 5' - bi - |, 3-t hi azol -
2-yl]am no} benzovD- bet a-al ani ne (134) Met hyI
N-(4-{[2"-(acetylam no)-4"-nmethyl-4,5"-bi-I, 3-thiazol -

5 Pl LA F M droREIRR @&@ﬁﬁlﬁo}(@%ﬁ!}hﬂ 4, Sdblsﬁﬂ YEH1-

Avel N and 15 stirred 4 hours
Aty)ikktamide r eacti on m'xture |s concentrated and
acidified to pH4vv|th 1.5N. The desired product

is extracted with E ractions) and dried over
MySO 4. Conbi ned org nlcs hases is filtrated and
evapor at ed. Conpound (134 isolated as a light
yellow oil (5.77 ng ; 48%WnNy (ESI) 446 HPLC, Rt:

6.07mn (purity: 68.2%. Ex
N-f4-{f2'-(acetvlani noV4 N
>-msthv|-4.5'-bi-|,3-thiazo|-I]am'no}

benzovDgl yci ne
(119)

According to the general procedure 1, N-[3-(1-hydroxyethyl)phenyl]thiourea (prepared
10  from 1-(3-aminophenyl)ethanol (Aldrich), following procedure D) is added to a solution of

N-[5-(bromoacetyl)—4-metﬁ§1—1,3-thiazol—2-y1]acetamide (Intermediate 1) in EtOH. The

mixture is stirred 5 hours at RT. After addition of water, the desired product is extracted

with EtOAc (3 fractions) and dried over MgSO,. Combined organic phases is filtrated and

evaporated. Compound (119) is isolated as a light yellow oil (41.06 mg; 50%). M (ESI):
15 375.2. HPLC, Rt: 7.62min (purity: 88.4%).

20



5

10

15

(135) Methyl N-(4-{
[2' -(acetyl am no)-4' -nmethyl -4,5" - bi -

wa 2@sb84ax ol - 2- yl ] am no} benzoyl ) gl yci nat e ( 124pCT/8P2005/050102

di ssolved in a mxture MeOH/ NaOH IN (O IM and is
stirred 4 hours at RT. The reaction m xture is
concentrated and acidified to pH4 with HOJ 1.5N. The
resulting solid isfiltered, washed with water and

dri ed under vacuo. Conpound (135) is isolated as a
bei ge solid (12.02 ng; 82%71 M (ESI): Not i onising.
HPLC, Rt: 14.49min (purity: 98.5% . Exanple 136:
3-(3-{[2'-(acetyl am noV4' -met hvl -4,5" -bi -1, 3-thi azol -
- v Pani no} phenvl) propanoic acid (136) Met hyI

FHCHh4 0 ‘l.‘v‘, Y Y ; //

r R e(125) i's dlssolvedlnamxture MeOH NaCOH
and is stirred 4 hours at RT. The reaction

m xture is concentrat acidified to pH 4 with HC
1.5N. The resultlngs d’lsflltered washed w th
wat er and dried under vac 0. Conpound (136) is
i solated as a beige solid/( x84 ng; 63% . Mr(ESI):
403.2. HPLC, Rt: 7.94mn rity: 94.21%. The

foll ow ng conpounds can bensynt hesi zed according to
t he general schenes propose and are
conmerci al Iy avai |l abl e: 0

N-{2-[ (4- et hoxyphenyl )am no] -4' -nmethyl -4,5"-bi-I, 3-thi
azol -2' -yl }acet am de;

N-{4' rrethyl 2-[ (4- met hyl gb¥hyl ) ami no] -4, 5' -bi -1, 3-t hi

Refy. sl emReiniBhoig g Craien oedar e P seai i
&ﬂﬁﬂbfﬂs)&gﬂriﬂﬂi athve M8t i¥ihesANBIRRY | wherein R® is H and R contains a
3-thiazol-2' -yl }acet am de;

wqonylwrwtdhlt is- anffortmefl [t tsnoorteypondiog diavreaiolowingihe afosedure
B nf(he r&ul%ng lk&o%{ga ¢ oélthy? {1? [(amlnocarb%nothloyl)amlno]phenyl} acetate, is added
to a solution of N-[5-(bromoacetyl)-4-methyl-1,3-thiazol-2-yl]acetamide (Intermediate 1)
in EtOH, according to the general procedure 1. The mixture is stirred 5 hours at RT. The
solvents are evaporated and the desired product is purified by crystallization. Compound
(120) is isolated as a beige solid (10 mg; 9%). M(ESI): 403. HPLC, Rt: 9.3min (purity:
90.7%).

Example 121: methyl N-(4-{[2'-(acetylamino)-4'-methyl-4,5'-bi-1.3-thiazol-2-yl]amino}

benzoyl)-beta-alaninate
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t hi azol -2' -yl }acet am de;
N-[2-(allylam no)-4"-nmethyl-4,5 -bi-I,3-thiazol-2"-yl]

w@e@sacsnd de; N-{2-[ (4-{[ (2, 6-di net hox5f PCT/EP2005/050102

yrim di n-4-yl)am no] sul fonyl } phenyl ) am no] -4' - et hyl -

,5'- bi-1,3-thiazol-2'-yl }acet am de;

N-{4'" -methyl-2-[(4-{[ (5-nmet hylisoxazol -3-yl)am no] sul f

onyl } phenyl )am no]-4,5" -bi -1, 3-

t hi azol - 2' -yl } propaaani de;

N-{24(4-{[ (4, 64i net hyl pyrimdm 2-yl)am no] sul fonyl } pb.

enyl )am no]-4' -nmethyl -4,5"-bi |,

3-thiazol -2' -yl } propanam de;

N—(4 {[2'-(acetyl am no) - 4" mstb.yl -4,5'-bi -1, 3-tbi azol
] am no}h%henyl )acet am d

Mﬁtlgsé Fs@ex aliNr&hraipghenza lamm‘ne(%\mhh is5: obfgineq  usingthg
eﬁ&%%ggaﬁ)% Lént%ﬁﬁflsagésgﬁ))\; l%lor\{]e rg%r] amztnes r%]Hﬁ Rf) Wherelflé{ _1s H3antth6
0d#idins 2 carhdxyhe atuaﬂﬂ isl &ansformed into its correspondmg thiourea, following the

N-{4' - et hyl t h
IﬁchthrgD "J;he{rgsg opg Oé}gg méth y?ﬂe(g %rln%no enzo;Jl) beta—alan?nate i5 adde(E]

al\boiq% 1% g)fA'N !{i -gdggﬁ&a'c&g}' h)m’%fﬂyﬂ Pi -Ttﬁazolr@ﬁmétalﬂld@ (Inﬁkmkdlﬁe 4 bin
E&)HZ ac{cbﬁﬂg&ﬁlt]iﬁ)guéfﬁlqng»de@lmh én"l]lhe] mrxtmm}s stitredv thioyrk ay R, The

-bi- 1,3-thi ﬁ %
qq].V{:1|§s Pl@fvg)ogﬁteﬁl&nzoﬂ&g dﬁ I%Bljﬂf@d bﬁé‘,{yﬁfﬁ 112%10% CQ’SI?pO}md
@ﬁ)qs QFE & g Mél%] &%quﬁ ; 23%). M(ESI) 460, HPLC, Rt: 7.2min
2-[13acetypenyl amno 4 4,5 -bi-I,3-thi

@mitk-B%)y| } acet am de;
N-(2-{[4-(di metb.yl anm no)phenyl]ani ao}-4'-nethyl-4,5"-
bi-1,3-tbiazol-2"-yl)acetam de.

Ekainﬁue 18t Pethyr Rd- (@ Ay ARAGY Al A8]-bidt Sihitvok1-yIRmiihé}
azol -Z -yl racetam de;

Mﬂ)ﬁl@&ﬁhtyl am no) - 4-nethyl -4, 5' -bi -1, 3-tbi azol - 2-yl
] am no} benzoi ¢ acid; Exanple 137 : Biological assays

The conpounds of \fﬁr Sent invention may be
subjected to the fiol oW ng assays: a) H gh Throughput
PDK |ipid kknase assay fndi ng assay):

N YS
N (0]
v L
\©\n/ 0/
0]

(122)
Methyl ester of N-(4-aminobenzoyl)glycine (Aldrich) is obtained using the etherification .

conditions described above for amines (NHR5R6) wherein R® is H and R® contains a
carboxylic acid. It is transformed into its corresponding thiourea, following the procedure
D. The resulting thiourea, methyl N-{4-[(aminocarbonothioyl)aminoJbenzoyl} glycinate, is
added to a solution of N-[5-(bromoacetyl)-4-methyl-1,3-thiazol-2-yl]acetamide
(Intermediate 1) in EtOH, according to the general procedure 1. The mixture is stirred 5
hours at RT. The solvents are evaporated and the desired product is purified by
crystallization. Compound (122) is isolated as a beige solid (35.35 mg; 18%). M (ESI):
446. HPLC, Rt: 7.05min (purity: 91.5%).
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The efficacy of conmpounds of the invention in
inhibiting the PI3K induced-1ipid phosphoryl ation may

wheooseet4edl i n the foll owi ng binding assay. TheP@FBPR3005/050102

conbi nes the scintillation proximty assay technol ogy
(SPA, Anersham) with the capacity of neonycin (a

pol ycationic antibiotic) to bind phospholipids wth
high affinity and specificity. The Scintillation
Proximty Assay is based on the properties of weakly
emtting isotopes (such asi®8H, 1251, 33P). Coating SPA
beads with neonycin all owsthe detection of

phosphoryl ated |ipid substrates after incubation with
reconbi nant PBK and radi oactive ATP in the sane well,
by capturin

g the radioactive phospholipids to the SPA

B4 N&G) P cont ai ni 5 of the test corrpouhd of
(solubilized in 6% DVBO to yield a

y
2 '

concentration of 10( 10, 3, 1,0.3, 0.1, 0.03,
0.01, 0.001 mv of\lg(he \{ ¢/st conpound), the follow ng
assay conponents ar%e added, 1) 5 ml (58 ng) of Human
reconbi nant GST-PBK g (i pes 40 nM pH 7.4, DIT 1nM

and et hyl engl ycol 5% 2) m of ¢ipid mcelles and

3) 10 m of Kinase buffern([33BLg-*ATP 45nmM 60nCi ,
MG 2 30rM DITT InM b- Qv ophosfhate I nM Na3vo4
100 MM Na Cholate 0.3 % insepes 40 MM pH 7.4).

After incubation at roomtenperature for 180 m nutes,

with gentle agitation, thdl¥daction is stopped by

fiet, eR. 3B aoeaBarRuity, A0 ERLALD) B ofRHeTnl e
dikricang cBiTifdnb dbcrifdeibas sty arhisiest (VHRTRY whereinbt 8 add R°

roomtenperature for 60 mnutes with gent]e agitation
eagtaxys |a§gn‘;%o§)cli§: acid. Ipjs ﬁ]@psﬁ@mgq mwsclg];{%qpprgimgst gea% folﬁ)wmg the

IR- : e egip| ' : :
R, SR ool Ao i
Propanedit, 0 dc taddked S dd nsluBYP ofs Ngjifa(htoinbacetyl)hymethyl-1,3-thiazol-2-
glﬁ:alg?téﬂulég Hegx}qg(figtlej } {nqi‘%Of{,nacg)rXi\r?gl tlo ?}?e gl\e/lneggl%l%%tefure( 1t tﬂw mixture

is stirred 5 hours at RT. The solvents are evaporated and the desired product is purified by
crystallization. Compound (123) is isolated as a beige solid (12.3 mg; 11%). M (ESI):
417.2. HPLC, Rt: 10.285min (purity: 93%).

Example 124: 3-(4-{[2'-(acetylamino)-4'-methyl-4,5'-bi-1.3-thiazol-2-yllamino} phenyl)

ks

NYS

N
\©\/\[(O\

0

propanoic acid

(124)
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The values indicated in Table | belowrefer to the
IC50 (nM with respect to PI3Kg, i.e. the anount

wWoewsseRIty to achieve 50% i nhi bition of said tBCTEP2005/050102

Sai d val ues show a consi derabl e inhibitory potency of
t hi azol e conpounds with regard to PBK g. Exanpl es of
inhibitory activities for conpounds of of the
invention are set out in Table | below Table I : 1C50
val ues of thiazole derivatives against PBK g. Exanple
No PBKg I (uM 1 10 5 630Example N o PBK g I (nM 6 202
7 94 14 575 16 844 22 314 31 871 33 355 37 70 43 38 45
612 50 9 56 377

Methyl ester of 3-(4-aminophenyl)propanoic acid (Lancaster) is obtained using the
etherification conditions described above for amines (NHR’R®) wherein R® is H and R°
contains a carboxylic acid. It is transformed into its corresponding thiourea, following the
procedure D. The resulting thiourea, methyl 3-{4-[(aminocarbonothioyl)amino]phenyl}
propanoate, is added to a solution of N-[5-(br0moacetyl)—4—methy1—1,3~thiazol—2-
ylJacetamide (Intermediate 1) in EtOH, according to the general procedure 1. The mixture
is stirred 5 hours at RT. The resulting ester is hydrolysed under the reaction condition. The
solvents are evaporated and the desired product is purified by crystallization. Compound
(124) is isolated as a beige solid (11 mg; 8%). M'(ESI): 403. HPLC, Rt: 10.09min (purity:
91.4%).

Example 125: methyl 4-{[2'-(acetylamino)-4'-methyl-4,5'-bi-1,3-thiazol-2-vl]amino}

NYS
N

butanoate

(125)
According to the general procedure 1, methyl 4-[(aminocarbonothioyl)amino]butanoate
(prepared from methyl 4-aminobutanoate (Fluka), following procedure D) is added to a
solution of N-[5-(bromoacetyl)-4-methyl-1,3-thiazol-2-ylJacetamide (Intermediate 1) in
EtOH. The mixture is stirred 5 hours at RT. The solvents are evaporated and the desired
product is purified by crystallization. Compound (125) is isolated as a beige solid (9.61 mg;
5%). M'(ESI): 356. HPLC, Rt: 7.678min (purity: 96.506%).



Il j V77 189 '"ft 84 64 136 64 b) Cell based ELISA to
monitor PI3K inhibition: The efficacy of conpounds of
W0 b@siossaent i on in inhibiting the PBK i nduced ARCT/EEB05/050102
phosphoryl ation may be tested in the follow ng cell
based assay. Measurenent of Akt/PKB phosphorylation in
macr ophages after stinmulation with Conpl enent 5a: Raw
264: Raw 264-7 macrophages (cultured i n DVEM F12
medi um contai ning 10% Fetal Calf serum and
antibiotics) are plated at1720000 cells/well in a 96
MIP 24 h before cell stinulation. Previous to the
stinmulation with 50 M of Conpl enment 5a during 5
m nutes, Cells are serumstarved for 2h, and
retreated \lln\”h |nh| blltors Eor 20 m'nutes CAfter |

&Mnd washed 3 tines in PBS cont ai ni ngl% Tr| ton
= S/ Triton). Endogenous per oxi dase i s bl ocked

by a 20 m'nutesincu in 0.6% H2O2 and 0. 1%
Sodi um Azi de in PB t n andwashed 3 tines in
PBS/ Triton. Cells aﬁe bI ocked by 60 m nutes

i ncubation with 10%fetal | f serumin PBS/ Triton.
Next, phosphoryl ated Akt/N is detected by an

overni ght incubation at 4
phospho Serine 473 A | HC, , i na\f| ng) dil uted
800-fold in PBS/ Triton, cont apni n@ 5% bovi ne serum
albumn (BSA). After 3 washes in PBS/ Triton, cells are
i ncubated for 60 m nutes Wi26h a perOX| dase conJ ugat ed

]%g:g' {é{ 8%{3%@%1{1*{1)5? 0 elﬁgt?d%/}u%gl% gat Ie u§m ethﬁnﬁcatlon
FBShJHs deSuibeddbdyve2 ot (NEBR RO NwiRESh Rﬁ‘ﬂs fund Ré fcoﬂtzﬁﬁ‘Ssz adriestylic
in 100 m of substrate reagent solution (R&D) for 20

aeidh 0t isgransfprened due tits @arrgsponging ghieeredyolkawang the praseduspDprilhe
r%gult:llnl\él thiourea, methyl {3-[(aminocarbonothioyl)amino]phenyl}acetate, is added to a

figst anti body (anti

solution of N-[5-(bromoacetyl)-4-methyl-1,3-thiazol-2-ylJacetamide (Intermediate 1) in

10  EtOH, according to the general procedure 1. The mixture is stirred 5 hours at RT. The
solvents are evaporated and the desired product is pttriﬁed by crystallization. Compound
(126) is isolated as a beige solid (4.47 mg; 6%). M(ESI): 403.2. HPLC, Rt: 7.7min (purity:
90%).

15  Example 127: N-[2-(allylamino)-4'-methyl-4,5'-bi-1,3-thiazol-2'-ylurea

NN
N\\g\g/

N S

Y
AN
(127
According to the general procedure 1, N-allylthiourea (Lancaster) is added to a solution of
N-[5-(bromoacetyl)-4-methyl-1,3-thiazol-2-yl] wrea (Intermediate 7) in EtOH. The

20  mixture is stirred 5 hours at RT. The solvents are evaporated and the desired product is
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SUMH2 and absorbance is read at 450 run. The val ues
indicated in Table Il below reflect the percentage of

WO pdvsloss4iton of AKT phoshoryl ati on as conpared PCI/BRRA$/050102

| evel . Said values show a clear effect of the thiazole

conpounds on the activation of AKT phosphorylation in

macr ophages. Exanples of inhibitory activities for

conmpounds of the invention are set out in Table |

bel ow. Table Il : 1C50 values of thiazole derivatives

in Cell Assay Exanple No Cgkl Assay (P-AM Elisa) |C50[

mM 1 3.18 7 1.64 24 0.66 53 1.51 84 1.84 Exanple 138
Thi ogl vcol | at e-i nduced peritoneal cavity cel

recrui tment nodel The in vivo efficacy of conpounds of

the invention in inhibiting the nmigration Q

Hugiiecoleyy ersstalliggtion. Campensé (127} isdalated35 3 keiggesolid (14.3 mg; 18%).

thieql th the follow ng

@E@%%ﬁ rﬁ%@%@%@?@?&é@gl §6%){,\j10 weeks old femal e C3H
mce were fasted during 18 hours. 15 minutes prior the
i nt raperél toEeaI . . ke % 40

mathyl ene thi azoI|d| ndi oruss f fornul (). Control
m ce received T(

(128)
According to the general procedure 1, N-pyridin-3-ylthiourea (Fluka) is added to a solution
of N-[5-(bromoacetyl)-4-methyl-1,3-thiazol-2-yl] urea (Intermediate 7) in EtOH. The
mixture is stirred 5 hours at RT. The solvents are evaporated and the desired product is
purified by crystallization. Compound (128) is isolated as a beige solid (32.63 mg; 35%).
M (ESI): 333.2. HPLC, Rt: 5.71min (purity: 98.09%).

Example 129: N-(4'-methyl-2-piperidin-1-yl-4.5'-bi-1,3-thiazel-2'-yl)urea

N\‘gN\g/N‘K\
NTS
9

(129)
According to the general procedure 1, piperidine-1-carbothioamide (Transwid) is added to a

solution of N-J5-(bromoacetyl)-4-methyl-1,3-thiazol-2-yl] urea (Intermediate 7) in EtOH.

The mixture is stirred 5 hours at RT. The solvents are evaporated and the desired product is
purified by crystallization. Compound (129) is isolated as a beige solid (28.38 mg; 30%).
M (ESI): 324. HPLC, Rt: 8.7min (purity: 98.1%).
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wormsnested two tines with 5 m  of

CMC/ Tween as vehicle (10 m/kg). The mce were then
sacrificed by CO2 inhalation and the peritoneal cavity

EDTA. The | avages were done 4hrs or 48 hrs after
t hi ogl ycol Il ate chall enge to eval uate neutrophils or
macr ophages recruitnent, respectively. The white bl ood
cells (neutrophils, |ynphocytes or macrophages) were
counted using a Beckman Coulter (r) AT 5diff(tm.
Dexamnet hasone was used as reference drug. Exanple 139
Preparation of a pharmaceutical formnulation The
follow ng fornmul ati on exanples illustrate
representative pharmaceutical conpositions according

to the Eresent i nvention being not restricted thereto.
Example) 1307 Nr2-auili ﬂ“ﬁﬁﬂ&ﬂﬂiﬁ&lﬂdigﬂﬂ&ﬁ&%ﬁﬂﬂﬂﬁﬁnuIa (1) is

admi xed as a dry powder a dry gelatin binder in
an approximate 1:2 wei a ifon. A mnor anount of
magnesi um stearate is a a lubricant. The

mxture is fornmed into 240 27 tabl ets (80-90 ny)
of active thiazol e conpound Stablet) in a tablet
press. Formulation 2 - Capsul es A conpound of Fornmul a
(1) is adm xed as a dry po with a starch dil uent

in an approximate 1:1 weig ratio. The mxture is
filled into 250 ng capsul es (125 ng of active thiazole
conmpound per capsul e). Foqnm)ation 3 - Liquid A
compound of Formula (I ng), sucrose (1.75

Agedrdingrie tbange@mlrp(medm)l) alr@ewltbwé@ (Trangwield i qdﬁerdda@ﬁolatlon
O Rt Ene B EF BBl e el i, E1OHL The
B&hkd s QEgedas doveo ol RIM Tha sélocaysnaed byaborated hnd ths desﬁr&d.pﬁ@uct is
purified by crystallization. Compound (130) is isolated as a beige solid (30.17 mg; 32%).

M'(ESI): 332. HPLC, Rt: 8.37min (purity: 94.42%).

Example 131: N-{2-[(4-hydroxyphenyl)amino]-4'-methyl-4.5'-bi-1,3-thiazol-2"-yl}urea

NN
N\\g\g/

Na S
)
S
(131)
According to the general procedure 1, N-(4-hydroxyphenyl)thiourea (Aldrich) is added to a
solution of N-[5-(bromoacetyl)-4-methyl-1,3-thiazol-2-yl] urea (Intermediate 7) in EtOH.
The mixture is stirred 5 hours at RT. The solvents are evaporated and the desired product is

purified by crystallization. Compound (131) is isolated as a beige solid (70.42 mg; 68%).
M'(ESI): 348. HPLC, Rt: 6.14min (purity: 96.82%).

i ce-col d PBSI/ERI05/050102
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50 ng) in water. Sodium benzoate (10 ng), flavor, and
color are diluted with water and added with stirring.

wadosiocs4ent water is then added to produce a tPCHEP2005/050102

volunme of 5 nmL. Fornulation 4 - Tablets A conpound of
Formula (I) is adm xed as a dry powder with a dry
gelatin binder in an approxinmate 1:2 weight ratio. A
m nor anount of magnesium stearate is added as a

| ubricant. The mi xture is forned into 450-900 ny

tabl ets (150-300 ng of acti®e thiazole conpound) in a
tabl et press. Formulation 5 - Injection A conpound of
Formula (I) is dissolved in a buffered sterile saline
i nj ect abl e aqueous nediumto a concentration of
apprOX|nater 5 mg/n.Clains 1. A thIQZO|e derivative
BIH] £ "g.’;i - Apne j- "l' 2T HMALPIA l1 eran d | ety
of the fornula - NR5R ; &B and R5 are sel ected

i ndependently from H, , C2-C -al kenyl and
C2- C6-alkynyl; R4 is s ec% fron1H G - Ce-al kyL
C2- C6- al kenyl and C2- C6- al kyn and NRBR9 wherein RS
and RO are independently sele fromH G -Qalkyl,
C2-C -al kenyl, C2-C6-al kynyl, 1-C -al kyl al koxy
carbonyl and Cl C6-al kyl a Xy; R6 is selected from
G -C -alkyl, C2-C6-al keny -C6-al kynyl, G -C

-al kyl al koxy, aryl, hetero&ryl C -GCs- cycloalkyl,

C3- Cg- het erocycl oal kyI 23: aI kyl aryl, Q C 6-

al kyl heteroaryl, C éﬁi Cs-Q cycloal kyl, g-C
Addokding oath€gerbeat @fooe:dyrel hal- byﬂdm—?»—ylt}ﬂourea (Lancaster) is added to a

solution of N-[5-(2-bromo-acetyl)-thiazol-2-yl]-acetamide (Intermediate 4) in EtOH. The

mixture is stirred 5 hours at RT. The solvents are evaporated and the desired product is
purified by crystallization. Compound (132) is isolated as a beige solid (37.28 mg; 42%).
M'(ESI): 318. HPLC, Rt: 6min (purity: 94.96%).

Example 133: (4-{[2'-(acetylamino)-4'-methyl-4,5'-bi-1,3-thiazol-2-yllamino}phenyl)

cetic acid
N /N
o
N;(S

N o
T
(133)
Methyl (4-{[2-(acetylamino)-4'-methyl-4,5"-bi-1,3-thiazol-2-yl]Jamino} phenyl)acetate (122)
is dissolved in a mixture MeOH/NaOH IN (0.1M) and is stirred 4 hours at RT. The
reaction mixture is concentrated and acidified to pH 4 with HC1 1.5N. The resulting solid is

filtered, washed with water and dried under vacuo. Compound (133) is isolated as a beige

solid (6.72 mg; 50%). M*(ESI): 389.2. HPLC, Rt: 7.19min (purity: 80.67%).
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G -C -alkyl acyl, G-C -alkyl carboxy, d-C 6-alkyl
am no, C -Cg-al kyl am nocarbonyl, C -Ce-al kyl

w@bdosnysaas bonyl and C -C -al kyl acyl am no; oPCRBER2UAS/050102

R6, together with the carbon atons they are |inked to,
forma 5-8-nenbered saturated or aromatic ring
containing optionally one or nore heteroatons sel ected
fromQO Nand S; Xis selected fromS and O as wel |l
as isoners of these for use as a nedicanent.2. A

t hi azol e derivative accordi’ag to Formula (1), (O
wherein RL is a noiety of the fornmula - NRS5R6; R2, R3
and R5 are selected independently fromH C -C

-al kyl, C2-C -al kenyl and C2- C -alkynyl; R4 is

sel ect ed from2H CI -C - aI kyI lC2 C6 aI kep | and

(.nde e seIectedfromH c OGaIkyI Ca-C

lieﬂ el X -al kynyl, @Q Co-al kyl al koxy carbonyl
and Ci Coalkyl I - R6 is selected from

G -Cg-al kyl, C2- Sknyl, G -C -al kyl alkoxy,
heteroaryl, C3- CoOcyclwal kyl, G -C -alkyl
C3-C8-cycloal kyl, G -C/-al kyl Cs-Cg-heterocycl oal kyl ,
Q- C-alkyl acyl, G Q\%

al kyl carboxy, G -0C6-alkyl
amno, G -C -al kyl am ngcarbonyl, G -C -alkyl
aUcoxycarbonyl and G -C -} acyl am no; or R5and
R6, together with the carb 3 Q are |inked to,
forma 5-8-nmenbered saturated r arotlc ring
containing optionally one or nore heferoatons sel ected
fromOQ Nand S Xis selqgqed fromS and O as well
as isoners, of these. 3. A thiazole derivative

Mebyr diNrtf-{[8-(edetstamino)-4omethy b biel; dnthizpoli2syljagmno} benzoyl)-beta-
alaninate (123) is dissolved in a mixture MeOH/NaOH IN (0.1M) and is stirred 4 hours at
RT. The reaction mixture is concentrated and acidified to pH 4 with HCI 1.5N. The desired

product is extracted with EtOAc (3 fractions) and dried over MgSO,. Combined organic
phases is filtrated and evaporated. Compound (134) is isolated as a light yellow oil (5.77
mg ; 48%). M'(ESI): 446. HPLC, Rt: 6.07min (purity: 68.2%).

Example 135: N-(4-{[2'-(acetylamino)-4'-methyl-4,5'-bi-1,3-thiazol-2-vyi]amino}
benzoyl)glycine

NN
aRe
NS
\(

N
0
\OWN\/U\O
0

(135)
Methyl N-(4- {[2'-(acetylamino)-4'-methyl-4,5"-bi- 1,3-thiazol-2-ylJamino} benzoyl)glycinate
(124) is dissolved in a mixture MeOH/NaOH 1IN (0.1M) and is stirred 4 hours at RT. The
reaction mixture is concentrated and acidified to pH 4 with HC 1.5N. The resulting solid is
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4. A thiazole derivative according to clains 1 to 2
wherein R3 is nethyl. 5. A thiazole derivative

waecwsnai4amy to any one of the preceding cl ai nts MIFER2005/050102

R4 is selected fromGC -C -al kyl, C2-C6-al kenyl and
C2- C6-al kynyl . 6. A thiazole derivative according to
any one of the preceding clains wherein RS is H and R6
is selected fromC -C -al kyl, C2-C6-al kenyl,

C2- C6-al kynyl, Q@ C -al kyl al koxy and C3-Cg-cycl oal kyl
G -C -alkyl and C3-Cs-hetepocycl oal kyl G -Q al kyl .

7. A thiazole derivative according to any one of the
claims 1 through 4 wherein R5 is HandR 6 is sel ected
fromaryl G-C -alkyl and heteroaryl QC -al kyl. 8. A

t hi azol e derivative according to any one_of the cla
filterads Basged Withwivaipreind drs! yoderyagied Crmpquad defls isgldief Ay cige

Qb3 Lo RS PN .

R5 is HandR6 is sel ected from phenyl and pyr| di ne.
10 A 1t hi azol e. derl vat | ve a(t:ccl)r di n a%:cor t.o

érgﬁgoﬂeg %nth the car bon atoms they are Ilnked to
=8- nmenbered saturated or aromatic ring
containing optionally r nore heteroatons sel ected

fromQ N and S. 11\\(A hi/azol e derivative according
according to any on€ of the clainms 1 through 10 ,

wherein RL is - NR5R6;
sel ected from G - C6-al kyl N
C2- C6- al kynyl and - NRBRO wi
i ndependently sel ected from -al kyl ,

C2- C6- al kenyl ; C2- C6- al kynyl d C| - C6- al kyI

al koxycarbonyl; R5 is H and R6 is selected from
G - C6-al kyl C2- C6- al kenyl 136 05- al kynyl, Q C 6-

l3.alko; 2 3h}-4, 309 h 3.1 B Bk oxy,
@e{ﬁ%& gl {Il?; I)é%atg{%ngl no elﬁ)t%!l % o2 ik éH'yB
propanoate (125) is dissolved in a mixture MeOH/NaOH 1N (0.1M) and is stirred 4 hours
at RT. The reaction mixture is concentrated and acidified to pH 4 with HClml SN. The

H R3is nethyl;R4 is
kenyl

resulting solid is filtered, washed with water and dried under vacuo. Compound (136) is
isolated as a beige solid (7.84 mg; 63%). M'(ESI): 403.2. HPLC, Rt: 7.94min (purity:
94.21%).

The following compounds can be synthesized according to the general schemes proposed
herein and are commercially available:
N-{2-[(4-ethoxyphenyl)amino]-4’-methyl-4,5°-bi-1,3-thiazol-2’-yl} acetamide;
N-{4’-methyl-2-[(4-methylphenyl)amino]-4,5°-bi-1,3-thiazol-2’-yl}acetamide;
N-{2-[(4-{[(4,6-dimethylpyrimidin-2-yl)amino]sulfonyl} phenyl)amino]-4’-methyl-4,5’-bi-
1,3-thiazol-2’-y1} acetamide;

N- {4’-methyl—2;[(4-{[(5-methylisoxazol—3-yl)amino]sulfonyl}phenyl)amino]-4,5’-bi—1,3-
thiazol-2’-yl}acetamide;
N-[2-(allylamino)-4’-methyl-4,5’-bi-1,3-thiazol-2’-yl]propanamide;
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al kyl am no, Q C -al kyl am nocarbonyl, G -C6-al kyl
al koxycarbonyl, G -C -al kyl C3-C8-cycl oal kyl and

w@reSOesatkyl heterocycloal kyland X is S . 12. A pOi/ER0®050102

derivative according according to any one .of the
claims 1 through 10 wherein Rl is - NRSR6; R2 is H R3
is methyl; R4 is selected fromQ Q al kyl, C2-C6-

al kenyl ; C2-C6-al kynyl and - NR8R9 wherein R8 and R9
are i ndependently selected fromH, G -C -alkyl,

C2- C6- al kenyl ; C2-C6-al kyngi and G -C -al kyl

al koxycarbonyl; R5 is Hand R6 is selected from

C -C6-al kyl aryl and G -C -al kyl heteroaryl and X is
S. 13. A thiazole derivative according accord| ng to

any one of the clains 1 through 10 wherein

ik {[(2:6-dimstheypramidé- MWMJSWY#}@%D@@@@& TH}CM -4,5-
d ’ | k l; C2-C6-alk I d - NR8R9
bﬁhg@?zﬁyggl}gﬁ%a%@ gr eelnxdependent Iay Zg?/ecsgd fromH,
I\Qg%é(ﬁletlﬁl B.a7 (™ {[(@n&@hﬂixk@h&-b&)anﬁﬂe]momﬂ}pjmwl)ammd] -43°-bi-1,3-

al koxycarbonyl; R5 is Hand R6 is sel ected
thipzok? 2 jpropadnidfat er oaryl and and X is S. 14. A

A R e R e e e S b
1% ﬂst'a’o1423y1|}|pfblbhmhnudE§4 is selected from optional I y
S ICH AN T Sty e Ww%d%y”y'
I%?@étdﬁ @{e aﬁhn(? ?4 _mg%'lq f}qﬁl 1’ o gﬂﬁg%?grhbony?e R5 is H
W DH(RGthiyphenigl)antita] e -frrethyl- ‘hﬁtlmi ;Sdbnezobm Wydcetamide;C3-

Nk oo e e gl i et et ™ 1y ough
%g%gg% |oBhdBH)dnfing]-ANRRRGI-4, Rbi-i 3 -thiazoRY gl}sacaamw R4 is

rom opti onal 'y Substituted
mz-@emm@nsmnynmnmnm%nwhw s Rhe G and
15\32-[(2,5 -dimethoxyphenyl)amino]-4’-methyl-4,5’-bi-1,3-thiazol-2’-yl}acetamide;
N-{2-[(3-acetylphenyl)amino]-4’-methyl-4,5°-bi-1,3-thiazol-2*-yl }acetamide;
N-(2-{[4-(dimethylamino)phenyl]amino} -4’-methyl-4,5°-bi-1,3-thiazol-2’-y1)acetamide.
N-{4’-methyl-2-[(3-nitrophenyl)amino]-4,5’-bi-1,3-thiazol-2’-yl }acetamide;

3-{[2’-(acetylamino)-4-methyl-4,5°-bi-1,3-thiazol-2-yl]amino} benzoic acid;

Example 137 : Biological assays

The compounds of the present invention may be subjected to the following assays:

a) High Throughput PI3K lipid kinase assay (bindihg assay):

The efficacy of compounds of the invention in iﬁhibiting the PI3K induced-lipid
phosphorylation may be tested in the following binding assay.

The assay combines the scintillation proximity assay technology (SPA, Amersham) with
the capacity of neomycin (a polycationic antibiotic) to bind phospholipids with high
affinity and specificity. The Scintillation Proximity Assay is based on the properties of

weakly emitting isotopes (such as 3H, 121, **P). Coating SPA beads with neomycin allows
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are independently selected fromH, G -GC6-alkyl,
C2- C6- al kenyl ; O C -al kynyl and G - Ce-al kyl

w@bdosnysaas bonyl ; R 5 and R6, together w th thePCHEP®NS/050102

atons they are linked to, forman optionally
substituted 5 -8-nenbered saturated or aromatic ring
containing optionally one or nore heteroatons sel ected
fromQO Nand S. and Xis S.16. A thiazole derivative
according to claim1, selected fromthe follow ng

gr oup: 182
3-{[2'-(acetylam no)4' -nethyl -4,5"-bi-1,3-thiazol-2"'-y
| ]am no} benzoi ¢ aci d;

4{[2 (acetylam’no)4 methyl -4,5" -bi-1,3-thiazol-2"-y
| ]am no} benzoi c acid

the fepectionen phasalipragd lipid sebstR{ep afier incubgfion with recombinant PI3K and
ngl%{%hl;el Rf]‘r%lnl tﬁ% a%(x&e]2 lhbﬁ g%pq?lﬁ%l e arerqul%ag ve APhosph%hpldls to the SPA

l?e@dls—tﬁoughhl}e&(spdeﬁ'mbﬁﬁing to neomycin.

N-(4' - nmet hyl - piperidinl-yl 4,5 -bi -

1, 3-tbi |

R4 3%l TR ﬁ?rﬁelama? uﬁ%ﬂmﬁ gpmpourghof Forgufa({) fspljbiliged ip 670
ﬁﬁl@bamﬂegd a E’o’t&éhtra%t &3’1'0 ,30( Hy B IjO Ll 03r, 908100 D:061 BM of the

I azol - ace am d
takt [cdtnpauad ) yHe- fBH (g asslaynedmppham an@)ldded 51)' 5 pli 58 ng) of Human

W@%%%%%K&y%ﬁac b ;ﬁ{ﬂ 4, PTT Loy fud gthglenglyca] 5%) 2)
i ?%95 o s BERETY o Kinsg buffer (COHATR 400500 MaGo

3@aa) D2t mlv} Jsaegfc@amegmatekl{rﬁt/[ NasVO, 100 uM, Na Cholate 0.3 %, in
" - net hyl - 2- f 4-ni trophenyl)am no]-4,5 ' -bi-
Her®s ﬂ(mez oH-72).-After ingehatiemit deom temperature for 180 minutes, with gentle
t yl.am no

ﬁgﬁ%t[lqnh hg 2%1%[1 1S fltPITpgé,lb}g' 8?{%(%1)2/ oéf r%ﬂ dle of & lgcl)lutlon containing 100 pg of

cifi-Cottdd (P IDSPIE Ykdds REPBY tohtaining ATP 10mM and EDTA 5mM. The
1 yl) car bonyl| phenyl}am no)-4'-nmethyl -4 bi.- .1, 3-
asdyAy firther incybated @broqrstepaperature for 60 minufes w1th gentle ag1tat10n to allow

ﬁ;lp(gx eg gpphospﬁxgﬁlﬁds {Seﬁeﬂ%%m-s?A Rl A@ertﬂ?ec%%onzof e hé?)ﬁﬁf&ﬁ-

Jlsd;a(eé PVI’I'ESPbkyliyea& 08 pihokds mt 1509 Ix-gf raioadsive PdBsE)R mapintified by
acetam d

wr[tllﬂatloﬁ@wlrm&m(dﬂwé@ er?}?’%aer CPRIGLOMI Y 4,5 1 - b -

1, 3-thiazol-2"-yl] acetam de;
The values indicated in Table I below refer to the ICso (nM) with respect to PI3Ky, 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 PI3Ky.
Examples of inhibitory activities for compounds of of the invention are set out in Table I

below.

Table I; ICsp values of thiazole derivatives against PI3Ky.

Example No PI3Ky Ko(nM)
1 10

5 630




Met hyl

| -[2" - (acetyl am no)-4' -nmethyl -4, 5" -bi -1, 3-tbi azol - 2-yl
W@ piopo6s4di ne- 3- car boxyl at e; PCT/EP2005/050102

N-{2-[4-(2-hydroxyethyl)pireridin-1-yl]-4'-methyl-4,5

-bi- 1,3-thiazol-2"-yl} acetam de;

N-(4'-methyl-2-pyrrolidin-I-yl-4,5 -bi-I,3-thiazol-2"-

yl ) acet am de;

N-[ 2- (3- hydroxypyrrolidin-I-yl)-4"-nethyl-4,5 -bi-I, 3-

thi azol -2' -yl ] acetam de; 183

N-[2-(tert-buty|am'no)-4'-methy|-4,5‘-bi-|,3-thiazo|-2

'-yl]acetam de;

N-{2-[ (6- et hoxypyri di n- 3- yl)am noj]-4'-nmethyl-4,5" -bi-

| ,3-thiazal-2'-yl}acetan

N-{2 6- cnl or of rldlnq-lam t hyl -

,3-tbi[§a\zol Exa}'ﬁ acetamge? PRy St N1 -4 5 br-

N-{2- [ (4=cyanopgenyl)amno]l -4 -metfyl -4, 5" -bi -, 3-thia

zol -2' -yl }acet am de;

N{Zl-[(zl chl orophenxl)arﬁ nol-4'-nmevhyl -4,5 -bitl, 3-tli

i azol - 2'\-yl }acet ami de;

N-{2-[(2-chl oro'b’henyl)am no] - 4' - metRyl -4, 5" -bi b1, 3-thi

azol - 2' yytjacetgnrde; 844

N-{2-[ (2- nmet hoxyphenyl )am nol-4'-nethyl-4,5"-bj -
1,3-thiazol-2"-yd } acet ani de; 314

N-{2-[ (3-chloropb enyl)am no]-4-- -4 5 .bj-|,3-tb
i azol - 2J-yl}aceﬁ1arri de; 871

N-{ 2- [(\-hydru;\ 3JIICIIyT) Mol =4 =Tty =2, -1,3-tb
i azol - -yI}ace?am de; N {4' net h éfs 2- [LZ m)f

hol i n-4-yl et hylT 3am no] -4, 5" -bi - 1, Sret bi azol -2' tyl }

acet am de
IN-%4‘tb thyI-2-|§li{2-piper|d|n | -yl et3Byl ) ami no] -4, 5' - bi -
1 d uc
N-{ 2- [ (3- met hox§et hyl ) anj no] - 4' - mefRyl -4, 5 ' - b -
1, 3-tm gzol -2 " gyl facet am de; 9
N-[2-(cyc| ohexylam ng)-4f -pethyl -4 5' -hi-1 _3-tMizol -2’
-yl ]acetlam de; 56 377
{N—{4'- fh"' 21 3—rmworphpH-A—4—y | ClIIIIIU 4
“55' - bi - 1|, 3- t hi a#bl - 2' -y PIY acet am qded ) ]
N-{4' - =2- [(tsgtranydroruran-z-ylgethyI)amm -4,5" -Db
i-1,3-thiazol-2"-yl}
136 64

b) Cell based ELISA to monitor PI3K inhibition:
The efficacy of compounds of the invention in inhibiting the PI3K induced Akt/PKB
phosphorylation may be tested in the following cell based assay.

5  Measurement of AktPKB phosphorylation in macrophages after stimulation with
Complement 5a: Raw 264: Raw 264-7 macrophages (cultured in DMEM-F12 medium
containing 10% Fetal Calf serum and antibiotics) are plated at 20°000 cells/well in a 96
MTP 24 h before cell stimulation. Previous to the stimulation with 50 nM of Complement
5a during 5 minutes, Cells are serum starved for Zh, and pretreated with inhibitors for 20

10  minutes. After stimulation cells are fixed in 4% formaldehyde for 20 minutes and washed 3
times in PBS containing 1% Triton X-100 (PBS/Triton). Endogenous peroxidase is blocked
by a 20 minutes incubation in 0.6% HyO; and 0.1% Sodium Azide in PBS/Triton and
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acet am de;
N-{2-[ (2-bydroxy-2-phenyl et hyl)am no]-4'-nethyl-4,5"-b

WO 2005868404 azol -2' -yl } acetam de; N[ 2- (I -benzoPCT/ER2005/050102

a-5-ylamno)-4'-nethyl-4,5 -bi-1,3-thiazol-2"'-yl]aceta
m de;

N-{2-[ (3-cyanophenyl)am no]-4'-nethyl-4,5"-bi-1,3-thia
zol -2' -yl }acet ami de;

[4'-methyl -2-(pyridin-3-ylamno)-4,5 -bi-1,3-thiazol -2
"-yl]formam de; Ethyl N-({[ Z4(al | yl am no) - 4" - net hyl -

1-bi-1,3-thiazol-2'-yl]am no}carbonyl) - bet aal ani nat e;
N-{4- et hyl -
[2 (pyridin 3 yl am no) -1, 3-t hi azol -4-yl ] -1, 3- oxazol -2

acet am

Masp@i 3 timmes I:n &BSH@W. dells a@tmn)wmy & miggiesippubation with; 1006
R SRRy YRS ST Gyiacd A fp et oy i

#olbatton- 3 14y @&véth it detibody (anti phospho Serine 473 Akt THC, Cell Signaling)

di_et hoxyproryl)an no] -4' - net hl¥)l -4, 5 -%)i }t 3
d1{q{qq a%ffolg in HBS/ e spptejaing 5% bovine serum a umin’ (BSA. Aditer 3
W§tﬁ£(l%ﬁ?Tr§b§t P]%Xéﬂ%{& e?@ﬁ@d frfhuted iRV pe%oédaéé).&dnjugated

I azo
Dbaf- Adn-rammaﬂubaiy[(afaem dibutidn fith BRY/Tetohydohminingai% BSA),-vuished, 3

w%sgllnak)(gsl/@%;)%yl %Q?tiﬁggs gn gg& zangrﬁn@g} ingubated in 100 pl of substrate

%\L %Eﬁf Broibs é)z) t?r' 20|m1§ut$sb’!’1§€zr940f18n i3 ¥tb§pe§5§5&ﬂloﬁ 850 pl of 1 M
4-ms?1 , 3-oxazol - 5-yl'yphenyl ] am no}- 4, 5'

SOIH, hnd%absdlbmz&]b read ht4370) Jmacet am de;

N<4' - met hyI 2- {[3 (I Htetrazol -5-yl ) phenyl ] am no}-4, 5

-bi -1, 3-1 acetam de; e

ROR ik pipRecon Fop Y Dol R O wrepesnh i ot 45T

ho@lho‘r}blatﬁ)ntab‘ t 2{5&61130 bashD leRE ShidNaRles show a clear effect of the thiazole

RI—{4 Met hyl - 2<| H-tetrazol -5-yl)-ethylam no]-[4,5

¢anipiotils an ﬁjeyq:uv@ony)[f PKJ phesphqrylation in macrophages.

N-(2-{[ 3-(5-hydroxy-1I, 3, 4- oxadi azol - 2-yl ) phenyl ] am no}

Exampling otPXAhlb[}togr acmltlés’ﬁ?);r compounds of the invention are set out in Table II

below.

Table II: ICsq values of thiazole derivatives in Cell Assay

Cell Assay (P-Akt, Elisa)

Example No
IC50 [uM]
1 3.18
7 1.64
24 0.66
53 1.51
84 1.84

Example 138 : Thioglycollate-induced peritoneal cavity cell recruitment model
The in vivo efficacy of compounds of the invention in inhibiting the migration of
leukocytes upon intraperitoneal challenge of thioglycollate may be tested with the

following assay.
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t bi azol -2' -yl ) acet am de;
N-(2-{[3-(5-am no-1|, 3, 4-thi adi azol - 2-yl ) phenyl ] am no} -

wd200am683yd - 4, 5' -bi -1, 3-thiazol - 2'-yl)acet am dBCT/EP2005/050102

N-[2'-(acetylami no)-4"-methyl-4,5 -bi-1,3-thiazol-2-yl
] - bet a- al ani ne; :

5-(2-{[2' -(acetylammD)-4"' -nethyl -4,5"-bi -1, 3-thi azol -2
yl Jam no}ethyl)-1, 3, 4- oxadi azol - 2- ol at e;

4-{[2' - (acetyl am no)-4' -nethyl -4,5" -bi -1, 3-thiazol -2-y

] am no} but anoi ¢ aci d; 185
N-(2-{[ 3-(5-hydroxy-1I, 3, 4- oxadi azol - 2-yl ) propyl ] am no}
4'-meth.yl-4,5"-bi-1,3- thiazol-2'-yl)acetam de;

I

3-{[2' - (acetyl am no)-4' -nmet hyl -4, 5" -bi -1, 3-thi azol - 2-y
| Tam no; N-hydroxy benzami de;

E3pdrinental Bretees/l ani no) - 4' - met hyl - 4, 5' - bi -1, 3-tbJazol - 2-y

PSP SN Y5508 SRLOREIITBuRO P s o o
mtﬂa erfBichlyihediod of thibglycoBate {108% 210! mIAg),ythe mivetvand tleated orally

(2, 4-dioxo-1, 3-thi l'i di |
W\‘Shl ]Pp!ﬂ‘Lﬁym?thﬂPWo)thla,.@OhMlcpqeg” o formula I(I)I Comiel eI

@?/Iw en %ﬁlhg (?)ngj/lfgg @ec‘g 9 elg r@ﬂacgg ed bly CO, ;?liala 1%nna§/nd
theperit@gal éavﬂy whab whshad tvhnl tﬁﬁe@ Iwach mMﬂl@mtdaRBSAme EDTA. The
lg\'fagepzs-vg:.[rqz 11911; ﬁgq%%;oxﬁ; ahyI %J[Oh 5 n%lét]e aﬁ?llfgn e to eva uate eutrophﬁs or
&cf@%ﬁg%ﬁreéﬁ%ﬁén%ﬁ?s’ﬂ@n{ﬂ?é@ ARG 1868 2B (fkrofRishyptbeptes &

macrophages) were counted using a Beckman Coulter ® AT 5diff™. Dexamethasone was

used as reference drug.

Example 139 : Preparation of a pharmaceutical formulation

The following formulation examples illustrate representative pharmaceutical compositions
according to the present invention being not restricted thereto.

Formulation 1 — Tablets

A compound of Formula (I) is admixed as a dry powder with a dry gelatin binder in an
approximate 1:2 weight ration. A minor amount of magnesium stearate is added as a
lubricant. The mixture is formed into 240-270 mg tablets (80-90 mg) of active thiazole

compound per tablet) in a tablet press.

Formulation 2 — Capsules

A compound of Formula (I) is admixed as a dry powder with a starch diluent in an
approximate 1:1 weight ratio. The mixture is filled into 250 mg capsules (125 mg of active

thiazole compound per capsule).

Formulation 3 — Liquid

A compound of Formula (I) (1250 mg), sucrose (1.75 g) and xanthan gum (4 mg) are
blended, passed through a No. 10 mesh U.S. sieve, and then mixed with a previously
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acet am de;
N-(2-{[4-(2- hydroxyet hyl ) phenyl ] am no}-4'-nethyl-4,5"-

wbeos/08848hi azol - 2' -yl ) acet am de; PCT/EP2005/050102

N-[2- ({3-[(2-hydroxyethyl)sul fonyl]phenyl }amni no)-4'-ne
thyl-4,5 -bi-1,3-thiazol-2 - yl]acetam de;

N[ 2- ({4 [(d|nethylan1no)sulfonyl]phenyl}an1no) 4" - et
hyl -4,5"-bi -1, 3-tbhiazol-2'- yljacetam de;

N-(2-{[3- (an1nosulfonyl)phenyl]an1no} 4I-nethy| 4,5 -b
i-1,3-thiazol-2"-yl) acetamngsde;

N-{2-[(2-chl oropyridin-4-yl)am no]-4"-nmetliyl-4,5"-bi-
|, 3-tbhiazol-2"-yl} acetam de;

N—[4 nethyl 2-({4- [(nethylanino)sulfonyl]phenyl}anino

-bi-1,3-thiazol-2'-yl] acefam d
p(a@d §([hmon @é@@f@gzrygqalhﬁ@gemu sepadgodiugn cagqozgymethyl cellulose (11:89,

hi azol
0B ol B BTIBRORY L1 b0 Fadres RGP Bty e g
ad@cd Withagfing Duffitieht waatiaert@ided to produce a total volume of 5 mL.
N-(4 methyl 2-{[2- (I -nmethyl pyrrolidin-2-yl)ethyl]amn

0 }-4,5"-bi-1,3-thiazol-2"-yl) acetam de;
3 él -t % -[(2-pyrrolidml-ylethyl)amno]-4,5" -bi-
yl } acet am de;

Al-c(nﬂpmlﬁ@bﬂ’lydrmﬂla{@ 3s é(ﬁnmed(m)ar drplpbwlden W1thyll drp gelatinl Gimdei mojn
-4,5' -bi-I,3-tbhiazol-2"-yl) acetan de
approx1mate 1:2 "weight ratio. A mmor 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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N-(2-{[2-(acetyl am no) et hyl ] am no}-4'-nethyl-4,5" -bi -1
, 3-thiazol -2'-yl) acetam de;

WOR{B04424 ( di met hyl am no) et hyl ] am no} - 4' - met hyPECHEB1008050102

-1, 3-thiazol-2'-yl) acetam de;

N-{2-[ (2- hydroxyet hyl )am no] -4' -nmethyl -4,5"-bi-1|, 3-thi
azol -2' -yl }acet am de;

N-(2-{[ 2- (4- hydr oxyphenyl ) et hyl ] am no}-4' -net hyl -4,5" -
bi- 1,3-thiazol-2"-yl) acetam de;

N-(2-{[3-(di net hyl am no) prigpyl ] am no}-4' -nmethyl -4,5'-b
i-1,3-thiazol-2"-yl) acetam de; N
{2-[(3-hydroxypropyl)am no]-4"-nmethyl-4,5"-bi-|I
,3-thiazol-2'-yl} acetam de;

N-(2-{[3-(I Himdazol -I-yl)propyl]amno}-4'-nethyl-4,5
Claings - | | 3-t bi azol -2' -yl ) acetam de;

N~3~-[2' - (acetylam no)-4'-nethyl-4,5 -bi-I,3-thiazol -2

I /4 %‘Frlg%eztﬁ%[d?‘li\%[&e%%‘?%@%ﬁop%’%%‘flaz@en- | -yl )anino] -4, 5' - bi -

1,3-thiazol-2'-yl} acetam deg?

N-{2-[(2-hydroxyphebyl) i -4' -methyl -4,5"-bi-1,3-th
iazol -2'-yl} acetam de;/{/\ \

N-{2-[(6-fluorop ﬁi/gi\n-

, 3-thiazol -2' -yl  acetyam Qe;
N-{2-[ (4-cyanophenyl ) anm no] - 4.
zol -2' -yl }acet am de; R’
N-{2-[ (6-cyanopyridin-3-yl)amno]-4

| -methyl -4,5" -bi-1,3-tb.igzol-2 |-yl} acetam de;
N-{2-[ (3-net hoxyphenyl )am/no] -4' -; methyl -4,5

| -bizl,3:1hiazol -2 - C . de;

3- { 510 R B Ao ‘ﬁé‘}eyfj%}“l“f?e“ﬁ‘{ﬁaﬁazi, 5' -bi-1,3-tbiazol - 2-yl
] anRh @F beiand @Rited independently from H, C;-Cg-alkyl, C,-Cs-alkenyl and C,-
N-{4'-nethyl -2-[(2-nitrophenyl)amnm no]-4,5 -bi-Il,3-thia
zol Cealkynyl;} acet ami de;

g 1s;'§e§e§t‘ég i ggpﬂbﬁ-ﬁlﬁﬁf‘ BNyl YRIP kadte 2 Rignlt i RR&2
wherein R® and R’ are independently selected from H, C;-Ce-alkyl, C-Cs-alkenyl,
C,-Cg-alkynyl, Cy-Cg-alkyl alkoxy carbonyl and C;-Cs-alkyl acyloxy;

RS is selected from Cj-Cg-alkyl, Co-Cs-alkenyl, C,-Cs-alkynyl, C;-Ce-alkyl alkoxy,
aryl, heteroaryl, C;-Cg-cycloalkyl, Cs-Cg-heterocycloalkyl, Cy-Ce-alkyl aryl, C;-Cq-
alkyl heteroaryl, C;-Cg-alkyl Cs-Cs-cycloalkyl, C;-Ce-alkyl Cs-Cg-heterocycloalkyl,
Ci-Cs-alkyl acyl, Ci-Cs-alkyl carboxy, C-Cs-alkyl amino, C;-Ces-alkyl
aminocarbonyl, C;-Cg-alkyl alkoxycarbonyl and C;-Cs-alkyl acyl amino; or R’and R®,

i) -4 -methyl -4, 5' - bi -1
| TR
thyl-4,5 -bi-1,3-thia

together with the carbon atoms they are linked to, form a 5-8-membered saturated or
aromatic ring containing optionally one or more heteroatoms selected from O, N and
S;

X is selected from S and O; as well as isomers of these for use as a medicament.
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N-[4l-metb.yl-2-(quinolin-3-ylam no)-4,5"-bi-I,3-thiaz
ol -2' -yl ]acet am de;

wOoR(Godlesret hyl - 2- (qui nol i n-5-yl am no) -4, 5' - bi - | PGFEPR1083/050102

| -2'-yl]acetam de;

N-[4' -nmet hyl -2-(quinolin-6-ylamno)-4,5 -bi-I, 3-thiazo
| -2'-yl]acetam de;

N-[ 2-(cycl opentyl ami no)-4'-nmethyl -4,5" -bi-1,3-tliiazol
-2' -yl ]acetam de;

N-[ 2- (cycl opropyl am no) - 4' iggenyl -4,5' -bi -1, 3-m azol -2
-yl ] acet am de; :

N-{4' -nethyl -2-[ (pyridin-3-ylnethyl)am no]-4,5 -bi-1,3
-thiazol -2'-yl} acetam de;

N-{2-[(4-hydroxybutyl)am no]-4'-methyl-4,5"-bi-I,3-thi
ZzolAt lwazo}q erig@iNg agepigdme to Formula (I),
N-(4'-nmetb.yl-2-{[3-(met hyl sulf onyl ) phenyl ] am no}-4, 5
-bi-1,3-thiazol-2'-yl) a de;

N-{4t-nmet hyl -2-[(3-pyrroji n-I-gllpropyl)arrino]-4,5'-b
i-1,3-thiazol-2'-y| }ll aceta ;

e’ N
N-{2-[(I,!-dioxi dR4- bamzothi en 6_-\%1\)&\{71 no] - 4' - et hyl - 4

,5'-bi-1,3-thiazol-2'-§I} acet e;
N-(2-{[(1-ethyl pyitolidin-2gy )m§thy|]arri no}-4' - met hyl
Facetam’de;

-4,5" -bi- 1,3-thiazol-2"-yl
N-{2-[(cyanomet hyl )am no]-4' -nethyl -4,5" -bi-Il,3-tliiaz
ol -2' -yl }acet am de; (1)

N*2- (i sobulyl ai ni no%- 4' - rrethlf%; -4,5'-bi -1, 3-tbiazol -2'-
y| | abereiam dce moipty of the frmulaiNERRy | pr opyl ) ani no] - 4

1- | -4 5 -bi-|..3-4]]  de:
(gt Ry o M iu AR b f o Gk 360 PR Rl land G
t hylC,4lkbnylpi - |, 3-tbi azol -2' - yl)acet ami de;

N-( 25 trans) - 2- (hydroxynet hyl ) cycl ohexyl ] am no}-4' -
Nt DR iy Seecied: B 36 (O G, Bl o0 G e ey abd N

'\';I[ %«g@é@?&b@é?ﬂ@% RBdpettientBl¥ba fom 1P - Egaeyh, 0,88 Aicetyl,
Cy-Cy-alkynyl, C-Cg-alkyl alkoxy carbonyl and C;-Ce-alkyl acyloxy;
R® is selected from C;-Ce-alkyl, Co-Cs-alkynyl, C;-Cs-alkyl alkoxy, heteroaryl, Cs-
Ca-oycloalkyl, Cr-Co-alkyl Cs-Cy-cycloalkyl, C1-Cs-alkyl Cs-Cy-heterocycloallyl, Cr-
Ce-alkyl acyl, C;-Ce-alkyl carboxy, C;-Ce-alkyl amino, C;-Cs-alkyl aminocarbonyl,
C;-Cs-alkyl alkoxycarbonyl and C;-Cg-alkyl acyl amino; or R’and R®, together with
the carbon atoms they are linked to, form a 5-8-membered saturated or aromatic ring

containing optionally one or more heteroatoms selected from O, N and S;

X is selected from S and O; as well as isomers, of these.
3. A thiazole derivative according to claims 1 or 2 wherein R? is H.
4, A thiazole derivative according to claims 1 to 2 wherein R? is methyl.

5. A thiazole derivative according to any one of the preceding claims wherein R*is

selected from C;-Ce-alkyl, Co-Ce-alkenyl and C,-Cg-alkynyl.
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N-{4'-nmethyl -2-[ (pyridin-4-ylnethyl)am no]-4,5-bi-1,3
-tliiazol-2 1-yl} acetam de;

wOoR(40683t hyl - 2- {[ 4- (mor phol i n- 4-yl sul f onyl ) pbPernEPi0as150102

no}-4,5t-bi-1,3-thiazol-2"-yl) "' acetam de; ":
N-[2-({3-[(butyl am no) sul fonyl ] phenyl } am no) - 4' - net hyl
-4,5 -bi-1,3-thiazol -2'-yl] acetam de;

N-{2-[(cycl opropyl netb.yl)am no]-4"-nmenyl-4,5-bi-I, 3-
thi azol -2' -yl } acet am de;

N-[ 2- (cycl obutyl am no)-4'-methyl-4,5" -bi-I,3-tbiazol -2
'-yl]acetam de;

N-[2-(2, 3-di hydro-1 H i nden-2-ylam no)-4"-nmethyl-4,5-b
i-1,3-thiazol-2"-yl] acetam de;

N-(4'- Lyl -2- - ' - '
a. bi( A thggc{lqr]b@%llz’@ﬂzv_e{zz[:goy‘h;rge ttggéylf gt??: ({f glgrz:yplre))cggiggn():/llailn? r\?/hgroel}n léls’is5 H

e

aceta

N- ( 2Hcdly3md Cs-Oy-cyctvelkelt CryCoaityean G dlzheterpeytloalinglthyCs-adkyb” -
bi-I,3-thiazol-2"-yl) acetam de; M%
(4-{[2' -(acetylam no)-4"-nmethyl -4,5"-bi-I, 3-thiazol - 2-

] : - . . 55
it Ry TR RGNS hecBilaRt By gne of he s | ough 4 wheren R is
1- biand R3s telebtad frbm 2ryy C}-Gunatioll alEieematy] C-Getlkylal ani nat e;
Me% N- (4-{[2' - (acelylam no)-4'-nethyl-4,5" -bi-Il, 3-thia
zol -2-yl ] am no} benzoyl) glycinate; Mthyl 3-(3-{[2

4- (aCHyd1AME:RRve 4ocording to any one of the claims 1 through 4 wherein R is H
1-methyl -4,5" -Dbi-1,3-thiazol - 2-yl ] am no} phenyl)
and R® is selected from aryl and heteroaryl.

9. A thiazole derivative according to any one of the claims 1 through 4 wherein R’ is H

and R®is selected from phenyl and pyridine.

10. A thiazole derivative according according to any one of the claims 1 through 4
wherein R’ and R®, together with the carbon atoms they are linked to, form a 5-8-
membered saturated or aromatic ring containing optionally one or more heteroatoms

selected from O, N and S.

11. A thiazole derivative according according to any one of the claims 1 through 10
wherein R' is -NR’R%; R? is H; R® is methyl; R* is selected from C;-Cg-alkyl, C5-C-
alkenyl; Cy-Ce-alkynyl and -NR*R’ wherein R® and R’ are independently selected
from H, C;-Cs-alkyl, C,-Cs-alkenyl; C,-Ce-alkynyl and C;-Cs-alkyl alkoxycarbonyl;
R® is H and R°® is selected from C;-Cg-alkyl, C,-Cg-alkenyl, Cy-Ce-alkynyl, C;-Ce-
alkyl alkoxy, C;~Cg-alkyl acyl, C;-Ce-alkyl carboxy, C;-Cs-alkyl acylamino, C;-Ce-
alkyl amino, C,~Ce-alkyl aminocarbonyl, C;-Cs-alkyl alkoxycarbonyl, C;-Cs-alkyl
C5-Cs-cycloalkyl and C,-Ce-alkyl heterocycloalkyl and X is S.
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wQ@2005e83p} phenyl ) propanoi ¢ aci d; Met hyl

pr opanoat e;
3-(4-{[2'-(acetylam no)-4' -nmethyl -4,5"-bi-I, 3-thiazol -

4-{[2' - (acetylam no)-4"-nmethyl -4,5"-bi-1, 3-thiazol-2-y
| ]am no} butanoate; Methyl (3-

{[2' - (acetyl ami no)-4'-nethyl -4,5"-bi-|

, 3-thiazol -2-yl]am no} phenyl) acet ate;

N-[2-(allylam no)-4"-methyl-4,5 -bi-1,3-thiazol-2"-yl]
ur ea; ' 190

N*4' - et hyl - 2- (pyridin-3-ylam no)-4,5 -bi-1I, 3-thiazol -
2'-yllurea; N (4'-nethyl-2-riperidin-

1-yl-4,5 -bi-1,3-thiazol-2"-yl)urea;

N-(2-ani hno-4' -methyl -4,5" -bi-1,3-thiazol -2'-yl)
12j r Agthiazole derivative according accordmg to ‘any one of the claims 1 through 10

| azopéréﬁRh‘féd wwoﬁl\l[%kaqg i ém febid fréT% r;b.'amgl, &;-kp

rea
1 3aﬁ<éﬁyb\11§l€6%ﬂ<yw1]aﬁd: eNEW Ohebierein R and R’ are mdependently selected

y|] Qﬁl%}&‘g ﬁﬁqyl) E@'@g %lgélné(g r@t& ) 4yl ?ulld Cé-a la onayzc:?r onyl

|\|- 5 - | )
bt IR s P Gl hetcrouyl and X i

N-(&{[ZI (acetyl am no)-4!-net hyl -4,5" -bi -1

;, 3-tbiazol -2-yl]am no} benzoyl)gl yci ne;

3-(3-{[2'-(acetyl anm no) -4

13- MRt iboié detivatile- doeotdihd) bRy 2o Yehy B BIOHBRRAMY ) through 10

pr opanoi c  aci d; .
N— { th&frémRetShM}b(h BhisIH; Ririisrodthyd: R rieselppled fros'Ci§is-alkyl, Co-Ce-

hi
N kB o R R Bisin R ] o indenepfenty selgge
aZ Ofrorﬁ 1SRV ¢:Te Fimz—@%alkenyl Cy-Cs-alkynyl and C;-Cg-a lalkoxycarbonyl

N-{24(4-{ 6d||nethl rimdm2-yl)am no] sul fonyl
hegﬁ (ﬁﬁv%%%m 1sel epéqd@mgrylggdheteroaryl an an%insS ylip

4,5 -bi-1,3-thiazol-2'-yl}acetan de;
N-{4' - et hyI -2-[(4-{[ (5-nmet hyl i soxazol - 3-yl )am no] sul f
1any i} iagdly ddrdmiiveodceatdibe aktording to any one of the claims 1 through 10

wherein R! is -NR’R®; R? is H; R is methyl; R? is selected from optionally -
substituted C;-Cg-alkyl, Co-Cg-alkenyl; Co-Ce-alkynyl and NR®R® wherein R® and R®
are independently selected from H, C;-Ce-alkyl, C,-Ce-alkenyl; Cr-Ce-alkynyl and
C;-Cg-alky! alkoxycarbonyl; R® is H and R® is selected from heterocycloalkyl and Cs-
Cs-cycloalkyl and X is S.

15. A thiazole derivative according according to any one of the claims 1 through 10
wherein R! is -NR°R®; R* is H; R® is methyl; R* is selected from optionally
substituted Cy-Ce-alkyl, Co-Ce-alkenyl; C,-Cg-alkynyl and -NR®R® wherein R® and R’
are independently selected from H, C;-Cs-alkyl, C,-C¢-alkenyl; Cy-Ce-alkynyl and
C1-Cg-alkyl alkoxycarbonyl; R and R®, together with the carbon atoms they are
linked to, form an optionally substituted 5 -8-membered saturated or aromatic ring

containing optionally one or more heteroatoms selected from O, N and S. and X is S.

PCT/EP2005/050102
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1,3-thiazol-2"-yl }acetam de; N allylam'-nethyl '-bi-
| S-tiiazol”' -yl Jpropanam de;

WOR{BOs444 { [ (2, 6- di met hoxypyri m di n4-yl ) am no] BCI/EP299$/950102

phenyl ) ammo] - 4' - net hyl -

4,5 -bi-1,3-thiazol-2'-yl}acetam de;

N-{4'" -methyl-2-[(4-{[ (5-nmet hylisoxazol -3-yl)am no] sul f
onyl } phenyl ) am no] -4, 5" - bi -

1, 3-thiazol -2" -yl } propanam de;

N-{2-[(4-{[ (4, 6-dinet hyl py¥®! m di n-2-yl)ani no] sul f onyl }
phenyl )am no] -4' -nethyl - 4,5'-bi -

1, 3-thiazol-2" -yl }propanam de;

N-(4-{[2" -(acetyl am no)-4-nethyl-4,5" -bi-

1 AR R RS LA SR 0 B ovipe o, 1y
zol 3—2&2’ ActflaMing)d desthyl-4,5 -bi-1 3-th1azol-2’-y1]ammo benzoic acid;

N-{ (2- et hyl pheny Iﬂgamno-4- et hyl -4 -bi-I,3-thia
ZO| 42 Z-chytg]@@tng}ﬁ daethyl-4,5’-bi-1,3-thiazol-2° -yl]ammo}benzmc acid;

N TR A B LA RS RS bR D1~ 3¢
R ﬂﬂemyloz"mbﬁ“‘ﬁ%&ﬂmmll 44 biFES-ttzol 4 §1}adiantide3- t hi a

zol -2' -yl

N (D ({1’[ e fdx%r%éﬂﬂdrﬁ%ﬁph}eh%r@a&ﬁ%ry})mwm%t hyl - 4, 5' - bi
N{gI F?gﬂ%md“" 4afed %%2?%5‘?‘? Waacl2>-yace e 4.5 - bi-1,

3-t NI-[AZmbthﬁ Z-Wyr}(hﬁ?&yhmnd)‘:\ll 5’—b1—l 3-th1azol—2’-y1]acetamlde _
N {%I %’( ﬁcet yyrgl?ﬂ ! gmanrcg ﬁrl]g "bi-1 3-tHJBaZOI?% —yl]acetaml I -1, 3-thi

azo

N (ﬁ «fQ[[ﬁz\' &&h ﬁaxﬁfaga&ﬂagh@maﬁmu SAIB- ﬂ@im&or.zv%}p%&aﬁmé' -b

I azo et am de
der Nv{dt (M@damyphBWI)agmbM erhetliytrd 2 -bls]e3 -thezdel’ 1} anstanhde;

e (L et 2P iogehenine 455 19-igpali Do - 2 -y
| ) a@f{ 122U ce9tamino)-4-methyl-4,5°-bi-1,3-thiazol-2’-yl]amino } benzamide;
N-[2-({4-[(4-benzylpiperazin-1-yl)carbonyljphenyl }amino)-4’-methyl-4,5’-bi-1,3-
thiazol-2’-yl]acetamide;
N-(2-anilino-4’-methyl-4,5’-bi-1,3-thiazol-2’-yl)acetamide;
N-(4’-methyl-2-morpholin-4-yl-4,5°-bi-1,3-thiazol-2’-yl)acetamide;
N-[4’-methyl-2-(4-methylpiperazin-1-y1)-4,5’-bi-1,3-thiazol-2’-yl]acetamide;
Methyl 1-[2’-(acetylamino)-4’-methyl-4,5°-bi-1,3-thiazol-2-yl]piperidine-3-
carboxylate;
N-{2-[4-(2-hydroxyethyl)piperidin-1-y1]-4’-methyl-4,5’-bi-1,3-thiazol-2’-y1}
acetamide;
N-(4’-methyl-2-pyrrolidin-1-yl-4,5’-bi-1,3-thiazol-2’-yl)acetamide;
N-[2-(3-hydroxypyrrolidin-1-yl)-4’-methyl-4,5°-bi-1,3-thiazol-2’-yl]acetamide;
N-[2-(tert-butylamino)-4’-methyl-4,5’-bi-1,3-thiazol-2’-yl]acetamide;
N-{2-[(6-methoxypyridin-3-yl)amino]-4’-methyl-4,5’-bi-1,3-thiazol-2’-yl }acetamide;
N-{2-[(6-chloropyridin-3-yl)amino]-4’-methyl-4,5’-bi-1,3-thiazol-2’-yl} acetamide;
N-{2-[(4-cyanophenyl)amino]-4’-methyl-4,5’-bi-1,3-thiazol-2’-yl } acetamide;
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N-[4' -met hyl -2-(pvridm 3-ylam no)-4,5"-bi-I, 3-thiazol -
2' -yl ]acet am de;

woRGodnesshyl - 2- (pyridi n-2-yl am no) - 4, 5- bi - |, 3- p¢I/ARD5/ES50102

-yl Jacetam de; N-(4'-nethyl -2- nof

holin-4-yl-4,5 -bi-1,3-thiazol-2'-yl)acetam de;

N-[4' - met hyl - 2- (4- net hyl pi perazin- 1-yl)-4,5" -bi-

1, 3-thiazol-2"-yljacetam de; Methyl

| -[2-(acetylam no)-4'-nethyl-4,5 -bi-I,3-tliiazol-2"-y
|']pi peridiiie-3 carboxyl at ep
N-{2-[4-(2-hydroxyethyl)piperidin-I-ylJ-4"-nethyl-
-bi-1,3-thiazol -2'-yl} acetam de;

N-(4'- nethyl 2-pyrrolidin-l-yl-4,5 -bi-I,3-thbhiazol-2'-

N )él ?23[14791&@89@?@9}3}’1‘610 -t methylh53-bigh 3ribiaggl 2 igceiamide; | 3- ¢
h' a { [iz cﬁi%rh}?ﬂ%{?ﬁ%] ;f4 ey S bicl 3-hiasglk iyl gostamides

- yII\] &:@Q—Hmhdﬂ/phenyl)amlno]—4’-methyl 4 5’ -b1-l 3-th1azol -2’-yl} acetamlde
N- t h
I, g%\{‘zﬁ Orgp E)i);almg@ tﬁg%%‘ Ib1- -thlazol-2 -yh}acetaml e;

N BT O B 0 ARl - A 811 S4B Yoo’

(a {Meﬂ:gyl—?l prAS Meirad mmmmmwwmw Bliiizob) -} Getainide;
N L S 3-;5@[13(1% A binol A, gy ol Y aogtamige:

S'N-EE gZ—ﬁﬂet‘hgxy‘e anﬁﬁcﬁhaﬂ?eﬂﬁ 4.5 -b1-1 3-th1azol~2 1}acetam1de
met hoxyet hyl Yy am no] - 4' - 47 50%
, 3- ﬂ\hﬁZg(zypllothylame}(aﬁemathyldﬂeﬁ, -bi-1 3-th1azol—2’-y1]acetannde
[ %\i—- gf —éx(f ﬁpg—i(%llgomphgpa—i-?dpfo% atr]l}irllo_]f}l’ 55 —bl-Pé thlézol-i pyll}aZ ol -
N- { 4%16{@8@ 24( 3- mor phol h4-yl propyl) am no] -4, 5" -bi -1, 3-
t hi azol - i/ acet am de;

N- { - {meﬁy 2 i(ie[trehsétqﬁaﬁwbylm‘?ﬁlahmmnq]f%ﬁetbhy Bylisrohdtvii, 5
- bi a!:e’ta%naljl azol -2' -yl} acetam de;
N-{2-[(2-hydroxy-2-phenylethyl)amino]-4’-methyl-4,5’-bi-1,3-thiazol-2’-y1}
acetamide;
N-[2-(1-benzofuran-5-ylamino)-4’-methyl-4,5’-bi- 1,3-thiazol-2’-yl]acetamide;
N-{2-[(3-cyanophenyl)amino]-4’-methyl-4,5°-bi-1,3-thiazol-2’-y1} acetamide;
[4’-methyl-2-(pyridin-3-ylamino)-4,5°-bi-1,3-thiazol-2’-yl]formamide;
Ethyl N-({[2-(allylamino)-4’-methyl-4,5"-bi-1,3-thiazol-2’-yl]amino} carbonyl)-beta-
alaninate;
N-{4-methyl-5-[2-(pyridin-3-ylamino)-1,3-thiazol-4-yl]-1,3-0xazol-2-yl} acetamide;
N-{2-[(2-fluoropyridin-3-yl)amino]-4'-methyl-4,5'-bi-1,3-thiazol-2'-yl} acetamide;
N-{2-[(2-cyanoethyl)amino]-4'-methyl-4,5'-bi-1,3-thiazol-2'-yl} acetamide;
N-{2-[(3,3-diethoxypropyl)amino]-4'-methyl-4,5'-bi-1,3-thiazol-2-yl} acetamide;
N-{2-[(2,2-diethoxyethyl)amino]-4"-methyl-4,5'-bi-1,3-thiazol-2"-yl} acetamide;
N-{4"-methyl-2-[(2-ox0-2-phenylethyl)amino]-4,5"-bi-1,3-thiazol-2'-y1} acetamide;
N-{2-[(2-chloropyridin-3-yl)amino]-4"-methyl-4,5'-bi-1,3-thiazol-2"-y1} acetamide;
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WO 20050684l - 2- (pyri di n-3-ylamno)-4,5"-bi-I,

N-[2- (| - benzonr an-5-yl am no)-4'-nmethyl -4,5"-bi-1|, 3-thi
azol -2' -yl ] acet am de;

"azol -2' -yl ]formam de;

N-{4-nmethyl-5-[2-(ryridm 3-ylamno)-I, 3-tb.iazol -4-yl]
-1, 3-oxazol -2-yl} acetam de;
N-{2-[(2-fluoropyridin-3-yl)am no]-4"-nmethyl-4,5"-bi-|
,3-thiazol-2'-yl} acetam de;

N-{2-[(2-cyanoet hyl )am no] 14" -nmetb.yl-4,5 -bi-Il,3-thia
zol -2' -yl }acet am de;

N-{2-[(3,3-dietiioxypropyl)am no]-4'-nethyl-4,5"-bi-I,
3-thiazol-2 |-yl} acetam de

N-{2-[(2, 2-di et hoxyet hyl )am no] - %/ - bi -
t hi &% ]—m@hylgr{}[?y Q@g@)@ﬁqlée}zl)phenyl]anuno}-4 5‘-b1- 3-th1azol 2-y])

N-{ Cehgﬁ#ehyl -[ (2- oxo- 2- phenyl et hyl ) am no] - 4, 51-bi - |,
3-tbiazo yl } acet am de;

N- { 2-@E ﬁe@hJZe{db@ﬁ-teﬁamLSthkrwmhMb}-~4,'5'-h#&thilazoﬂ-Z'Syl} bi -1
3-tb.iazol-2'-yl} acetam de;

N-[QW% tylam no)-4' -methyl-4,5" -bi-1, 3-thiazol -2-vyl

¥ ?{2@ @étﬁﬁlzn 4 H-tegrazol 5. %%phﬁriy[l]armno} “4ibil Sbinzal 2yl |

acetyla I 1 azol -
yl ] acatanodebut anoi ¢ aci d;

N1 ﬁvgé}( ﬁqe&lh]!—ﬁ% (ql\-/lr L3 &rﬁﬂr)é)getgy?ammo?]m é ]bltHlE 05‘91 2‘-;111} gceta?rhde
N ( @r @[@3 ?”1 @'llldié’alazﬂl z-?l‘;‘ﬁha&yh arfting}-4' -methy1-4 5'bi-1,3-
h| azo

am no i n-2-yl) dcetam de;
Mzilﬁmh%yf)wwmﬂiebenzofur an-5-ylam no)4' -nethyl-4,5'-b

i-1 3=t hi l.- 20 =yl ]. i de; : : L .
N (N0Cre R Sl RS PR o Sty bt Al
-4, 5’ mbetglml@e-thl azoI 2'-yl) acetam de;

N-{4' rrethl- - %yrrolldlnI-erthyI)amno] 4,5" - bi

- | . Bl &%Gaq:@ézpmmo) 4ym}et et -, agnazolj yi]-beta-alanine;
1y Y TR eGP Sy aniscigoyd-1.4-

aC ebﬁdﬁiad@i& olate;
(acetyl ani no) et hyl -bi -1

N-g( ﬁﬂi ptyloming)-4'- ng‘ggi ~Sorritirds -th1azol— -yl]ammo}bu an01c a01d
N-(2-{[3-(5-hydroxy-1,3,4-0xadiazol-2-yl)propyl]amino} -4"-methyl-4,5'-bi-1,3-
thiazol-2"-yl)acetamide;
3-{[2-(acetylamino)-4"-methyl-4,5"-bi- 1,3-thiazol-2-ylJamino} -N-hydroxy

I, 3-

benzamide;

3-{[2'-(acetylamino)-4'-methyl-4,5'-bi-1,3-thiazol-2-ylJamino} -N-hydroxy benzene
carboximidic acid;

N-(2-{[3-(5-hydroxy-1,2,4-0xadiazol-3-yl)phenylJamino} -4'-methyl-4,5'-bi-1,3-
thiazol-2'-yl)acetamide;
N-[2-({3-[(Z)-(2,4-dioxo-1,3-thiazolidin-5-ylidene)methyl[pheny!} amino)-4"-methyl-
4,5"bi-1,3-thiazol-2"-yl]acetamide;
N-[4"-methyl-2-({4-[(pyridin-2-ylamino)sulfonyl]phenyl } amino)-4,5"bi-1,3-thiazol-
2"-yljacetamide;

3- POT/EP2005/050102
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wORqRO424 hydr oxyet hyl ) am no] - 4' - net hyl

N-(2-{[ 2- (di net hyl am no) et hyl ] ai o} - 4" - net hyl -
t-bi-I,3-thiazol-2"-yl) acetam de; >!-

azol -2' -yl }acet am de;

N-(2- {[ 3- (di net hyl anmo) pr opyl ] anmo} - 4' - met hyH5' - bi -1, 3
-thiazol -2'-yl) acetam de;

N-{2-[(3-hydroxypropyl)anm no]-4"-nethyl-4,5-bi-Il,3-th
iazol -2'-yl} acetam de;

N~3~-[2'-(acetylam no)-4'-methyl-4,5 -bi-1,3-thiazol -2
-yl ] - bet a- al ani nam de;
N-{2-[(6-cyanopyridm 3-yl)am no]-4'-methyl-4,5-bi-1,3
-thiazol 2' yI} acet am de;

' - et nol i n- 3- - bi -1, 3-thi azol
]%@t}gﬁqogg@ﬂ\yl)phenyl]am1no¥-4 -methyl 4 5’ bl-l ,3- thlazol-Z'-yI)

gyl - 2- (qui nolin-5-ylam no)-4,5" -bi-I,3-thiazo
écetﬁ%aéet am de;

N- [ M-@nE3-hy droReediy])ptehy ntoy-4ambthy ) #bi5l, 3-thiazol-2-y])
| -bi-I, thlazol 2' -yl ]acet am de;
N-[ZC"@?V opentyl ami no) -4' -met hyl -4,5'-bi-1,3-tliiazol

N4 2N y@f@; pg}r%(hrﬂ)%h?yllla‘nn%-4’-1ni:thy1-455' blbl 3 lthlazol—Qb Iyl Jol -
- yladetamédeam de;
az OE\I &(é%, R? gg@@%&tﬁyl%&ﬁfomﬂ]&%kyl} ammm?t hl%ethﬁ 455 -bl-l 3-th1azol—2

N-{ 1%@@&1@1-2 [(3 pyrrolidin-|-yl propyl)amno]-4,5"-b
-1, miazol -2'-yl} acetamide; N-{2-[(1

 1- oF Eﬂ)(l{ﬁﬁdlmebelmmvhulémyl@hym}ﬂ}amw =methyld15kbit],34thzol Bi- -

J 2'-yl} acetam de;
N(iJ?T‘? 1%+ hyl pyrrolidin-2-yl)nethyl]am no}-4'-nethyl
_4 . O -RGRk [1116'33- - 1-2'-y1)

N- l’t2( 03 an%o%ﬁo}ﬁ/f?he@i]alﬁ 0} 1 i 1 3-thiazol-2' 3y i azo

anonet h am no] - met hyl - -bi -1,
I - 2366}611}1 et anmi de;

yI g ? HH épy? H]mqo})l)annnoﬁ héﬁlly'l-ﬁ Sgl;i:lgi-tﬂam%?t-ﬁ} Llc%lza%lid'ez '

N- { 24t zaetaymL(%[(ﬁytﬂlﬁammyjsmmmbnﬂ} amirRy- gt bid, 35th1a£n1-2Ly1}3

-t hla?e%a%ldez -yl'} acetam de; .
N-(5-{[2"-(acetylamino)-4"-methyl-4,5'-bi-1,3-thiazol-2-ylJamino} pyridin-2-yl)
acetamide;
N-[2-(2,3-dihydro-1-benzofuran-5-ylamino)-4"-methyl-4,5'-bi-1,3-thiazol-2'-yl]
acetamide;
N-(4"-methyl-2-{[2~(1-methylpyrrolidin-2-yl)ethyl Jamino}-4,5'-bi-1,3-thiazol-2'-yl)
acetamide;
N-{4"methyl-2-[(2-pyrrolidin-1-ylethyl)amino]-4,5'-bi-1,3-thiazol-2'-yl} acetamide;
N-(4"-methyl-2-{[3-(2-oxopyrrolidin-1-yl)propyl]amino}-4,5"-bi-1,3-thiazol-2'-yl)
acetamide;
N-(2-{[2-(acetylamino)ethyl]amino} -4"-methyl-4,5"-bi-1,3-thiazol-2'-yl) acetamide;
N-(2-{]2-(dimethylamino)ethyl Jamino}-4'-methyl-4,5"-bi-1,3-thiazol-2'-y)
acetamide;

N-{2-[(2-hydroxyethyl)amino]-4-methyl-4,5"-bi-1,3-thiazol-2"-yl} acetamide;

-4, 5' - pPeT/ER200$1050102



N-(2-{[(cis)-2-(hydroxynet hyl)cycl ohexyl]am no}-4'-net
hyl -4,5" -bi-|,3-thiazol-2'- yl)acetam de;
WOR{BOH444 r ans) - 2- (hydr oxymet hyl ) cycl ol i exyl | areTBP2045/050102
| -methyl -4,5 -bi-1,3-thiazol-2'- yl)acetam de;
N-[ 2-(sec-butylam no)-4'-nmethyl-4,5"-bi-
1, 3-thiazol -2'-yl]acetam de;
N-{2-[(cycl opropyl net hyl )am no] -4' -nethyl -4,5" -bi -1, 3-
thi azol -2' -yl } acet am de;
N-[ 2- (cycl obutyl anmp) -4' -meshyl -4, 5" -bi -1, 3-thi azol -2
-yl ] acet am de;
N-[2-(2, 3-dnydro-I Hinden-2-ylam no)-4'-nethyl -4,5"-bi
,3 thiazol 2'-yl] acetam de;

()Zr {1%%%50@3%';;%&@3&110}-4 LW 5 8 D3 ol oy L 82
N-[ yl -2-(pyridin-3-ylanno)-4,5-bi-I,3-thiazol
- ﬂ(iflh?{ﬁ(?ega N-(4' - et hyl - 2- pi peri di n-
1- le-(4. 3- Gdhnetliyla’ihlmd)pramd)]bmﬁo} Yiohaiydd,5'-4i8 ,3-theol-3Fyla
thi azol e derivative according to Formula (1): (1)
whePSH®T s a noi ety of the fornula - NR5SR6; R, R

and I‘B{ﬁqtﬁ ﬁfdﬁﬁr% Q%P %ﬁﬁzﬂ& IS'ybl- %Qﬂi‘aidi 2! Ql} acgam@E kyl',

kenyl 4 1's selected from
H oiN- @r{{mmdakol-l@l)@ropﬂﬂmq} 4@1@'1@61 4 foeh§thizolel-yl)
C2- C6- al.kynyl and NR8R9 wherein R8 and RO are
i nd@FEUEt iy selected fromG -C -al kyl, C2-C -

al k@nxL [za(ué ggmﬁ;@) mﬂemuhs bEi@ 31@3@@&%%@@ afahi;ﬁéfﬁn_ﬁ%l o

o1 kO eyl [row bylomp i< 16dnagobg o) BAIkYizol 231

alcetaml(tieerocycl oal kyl, aryl G -C -allcyl,
N-{2-[(2-hydroxyphenyl)amino]-4"-methyl-4,5'-bi-1,3-thiazol-2'-yl} acetamide;
N-{2-[(6-fluoropyridin-3-yl)amino]-4"-methyl-4,5'-bi-1,3-thiazol-2"-yl} acetamide;
N-{2-[(4-cyanophenyl)amino]-4'-methyl-4,5'-bi-1,3-thiazol-2'-yl } acetamide;
N-{2-[(6-cyanopyridin-3-yl)amino]-4'-methyl-4,5'-bi-1,3-thiazol-2'-yl} acetamide;
N-{2-[(3-methoxyphenyl)amino]-4'-methyl-4,5'-bi-1,3-thiazol-2'-yl} acetamide;
3-{[2'-(acetylamino)-4'-methyl-4,5"-bi-1,3-thiazol-2-yl]Jamino} benzamide;
N-{4'"-methyl-2-[(2-nitrophenyl)amino]-4,5'-bi-1,3-thiazol-2"-yl} acetamide;
N-{4'-methyl-2-[(3-nitrophenyl)amino]-4,5"-bi-1,3-thiazol-2"-yl} acetamide;
N-[4"-methyl-2-(quinolin-3-ylamino)-4,5'-bi-1,3-thiazol-2"-yl|acetamide;
N-[4'-methyl-2-(quinolin-5-ylamino)-4,5'-bi-1,3-thiazol-2"-yl]acetamide;
N-[4"-methyl-2-(quinolin-6-ylamino)-4,5'-bi-1,3-thiazol-2'-yl]acetamide;
N-[2-(cyclopentylamino)-4'-methyl-4,5'-bi-1,3-thiazol-2"-yl]acetamide;
N-[2-(cyclopropylamino)-4'-methyl-4,5'-bi-1,3-thiazol-2'-yl]acetamide;
N-{4"-methyl-2-[(pyridin-3-ylmethyl)amino]-4,5"bi-1,3-thiazol-2-yl} acetamide;
N-{2-[(4-hydroxybutyl)amino]-4'-methyl-4,5"-bi-1,3-thiazol-2'-yl} acetamide;
N-(4"-methyl-2-{[3-(methylsulfonyl)phenylJamino}-4,5"-bi-1,3-thiazol-2'-yl)
acetamide;

N-{4"-methyl-2-[(3-pyrrolidin-1-ylpropyl)amino]-4,5'-bi-1,3-thiazol-2"-y1} acetamide;



10

15

20

25

heteroaryl G -C -alkyl, C3-Cs-cycloal kyl G -C -alkyl
and Cs-Cs-heterocycloal kyl G - C -alkyl; or Rhand R6,

w0 ogehbsans Wit h t he carbon atons they are |i nkeRCT/BP2005/050102

forma 5-8- nmenbered saturated, partially unsaturated
or aromatic ring containing optionally one or nore
het eroatons selected fromO Nand S; X is selected
fromOand S; as well as isonmers and m xtures of these
for the preparation of a nedicanent for the
prophyl axi s and/ or treatnmems of autoi nmune di sorders
and/ or inflamuatory di seases, cardi ovascul ar di seases,
neur odegenerati ve di seases, bacterial or viral
i nfections, kidney diseases, pl at eI et aggr egati on,
cancer, transpl ant ati on, raft Wil on .or '
Ak PARE Ak TN R SRR VLN T T
di s% SERq2T e selected in the group including

el mer’s di sease, Huntington's disease, CNS trauns,
st r Dk@- {1 -etlytpyeoiidin-2-ohdeéthyl pmno} -20methyd &, Sabicios-thiang)-2t-yi)
claim 18, wherein said diseases are selected in the
gr o@gFaH ARG U di ng nultiple sclerosis, psoriasis,
rhe A | I C
I up&%@% eﬁ}?&é@%ﬁ]d{ n 1h lr?r)r%f% %)?%ﬁgz‘aﬁ% %’c}laé%ag{sl%m | ung
i nf [[\h[rir(&bbmmamm®wbmaﬂ1§1+435 -bi1 B){]:aaznl—Z‘—yl]acetamlde

encaphaih e b a R4 Ot St S et
sai g gL g (?ﬁﬁ@%hﬁfoﬁ%ea” jf:] eiy‘il]aﬁﬂh@}-@‘ﬁﬁéﬂﬁd%@cﬁlll@' thdzol-2"-

at her oscl erosi’s ypertrophy, cardiac myocyte
dysfyl)mtam(ﬂe el evat ed bl ood pressure or

e RO Rt S BERRR  Re R

| ncI Psbefhidgehr oni ¢ obstructive pul nonary di sease,
ana ééactl c shock fibrosis, £SOFI asis, allergic

di s 85C lw&amm) 4sm¢tbyl-é Sbbi- I S thheoti 2L ylksetamideons,

| Scaﬁfﬂ-me{h?rpf“-f yn -Lﬂyhn%{h%a%fo]i,?-bl—1,3-th1azol— 2'-yl} acetamide;
N-(4"-methyl-2-{[4-(morpholin-4-ylsulfonyl)phenylJamino}-4,5"-bi-1,3-thiazol-2'-yl)
acetamide;
N-[2-({3-[(butylamino)sulfonyl]pheny!} amino)-4"-methyl-4,5"-bi-1,3-thiazol -2"-y]
acetamide;
N-{2-[(cyclopropylmethyl)amino]-4'-methyl-4,5'-bi-1,3-thiazol-2"-yl} acetamide;
N-[2-(cyclobutylamino)-4'-methyl-4,5'-bi-1,3-thiazol-2'-yl]acetamide;
N-[2-(2,3-dihydro-1H-inden-2-ylamino)-4'-methyl-4,5'-bi-1,3-thiazol-2'"-yI]
acetamide;
N-(4"-methyl-2-{[2-(methylsulfonyl)phenyl]amino}-4,5'-bi-1,3-thiazol-2'-yl)
acetamide;
N-(4"-methyl-2- {[2-(1H-1,2,4-triazol-1-yl)ethyl]amino} -4,5'-bi-1,3-thiazol-2"-yl)
acetamide;
N-(2-{[3-(1-hydroxyethyl)phenyl]amino}-4'-methyl-4,5"-bi-1,3-thiazol-2'"-yl)

acetamide;
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aggregation/ activation, skeletal nuscle
at rophy/ hypertrophy, |eukocyte recruitnent in cancer

W0 p@se844angi ogenesi s, invasion netastisis, i NPCT/EP2005/050102

particul ar nel anoma, Karposi's sarcomm, acute and
chronic bacterial and viral infections, sepsis, graft
rejection, glomerulo sclerosis, glonmerulo nephritis,
progressive renal fibrosis, endothelial and epithelial
injuries in the lung or in general lung airways

i nflanmmati on. 23. Use accoring to any of clains 18 to
22 for the nodulation, in particular for the
inhibition, of the PB kinase activity. 24. Use
according to claim 23, wherein said PI3 kinase is a
Pl 3 ki nase e according to claim18 to 24
whoMsit (e tsplomina) f anedei-b8 i hgtal-enBAgBLheny)

3- {L&31 4acety|an1no) 4' -methyl -4,5 -bi-I,3-thiazol-2"-
yl]an1n0}ben20|c aci d;

4- 1 Methy] Moyl (amtﬁaﬂméy 4-metdivd,5'Bi- B3-Hizel-2-Rdntiicd bedze)-y
I ]am ngﬁébenzm c acid
N- [ Detp-B@RNES| ani no) - 4' - met hyl -4, 5" -bi -1, 3-t hi azol - 2" -y

] a%&%ﬁ? %[2' ((a%etylzﬁnmo -4'- mhth¥1)4é5r'r-lb1r-] d? thjfazol‘Z %lgan}moa} belhzoyl%o
I-2gbvmﬁacetan1de

|N5 ég@fhg @é% %ace a(renrnllo I4r-]meth}X 4 5'-'61—1 3 Tglazol- -yl]tammof an%') "y
ace mg?dghtgl am no)-4'-nethyl-4,5"-bi-I,3-thiazol-2"-yl]

N- [ 3 (4+{2t-Qydtyl @nifg)yt e thml-835'ypl- B Brithiazpl- 2 yliimif }phengl) phlopaaigiol
Xl]acetanlde
[ #%e04 - 2- (pyri dm 2-yl ami no) - 4, 5' - bi -1, 3-t hi azol - 2"

- y| Iéﬁ- Zdﬁeetylammo)#'-methyl -4, 5'-b1-1 3-th1azol- -yl!lammo} butanoate
oxXyphenyl ) am noJ - 4" - net

| az Mei}gi (3y~ﬂ }-(melylamiriogtd - methyl-4 5'-b1-1 3- thlazol- ~y1]am1no} phenyl)
N-{2- e[caged' hydr oxyphenyl )am no] -4' -nethyl -
- bi - ’t hi azol -2 '-yl} acetam de;

N-{ K- gzr(awmln [ ﬁémﬂldﬂ‘-ﬁiphﬁtm’dzél&’fylﬂlﬁéa- 4,5 " -bi -
1, 3-tfaiazol %_acet '
4- { Pof4- m@tbsé@y(pm%m ylaming, ﬁ;hl-l,é-t@azow SMlusay bi azol - 2' -y

l ] a (I(B' %QFﬁfﬁg}ég@%I ﬁés; lz’alz]i 3nt aZOlI2) %lglur%bnyl ] phenyl }ami n

o) A-@reiliny-H -rdethy1-4131-bil 1, Bthiazol-2'-yl)urea;
N-{2-[(4-hydroxyphenyl)amino]-4'-methyl-4,5'-bi-1,3-thiazol-2'-yl }urea;
N-[2-(pyridin-3-ylamino)-4,5'-bi-1,3-thiazol-2'-yl]acetamide;
(4-{]2'-(acetylamino)-4'-methyl-4,5'-bi-1,3-thiazol-2-yl]amino } phenyl)acetic acid;
N-(4-{[2'-(acetylamino)-4'-methyl-4,5'-bi-1,3-thiazol-2-yl]amino} benzoyl)-beta-
alanine;
N-(4-{[2'«(acetylamino)-4"-methyl-4,5'-bi-1,3-thiazol-2-yl]amino} benzoyl)glycine;
3-(3-{[2'-(acetylamino)-4'-methyl-4,5"-bi-1,3-thiazol-2-ylJamino} phenyl) propanoic
acid;
N-{2-[(4-ethoxyphenyl)amino]-4’~methyl-4,5’-bi-1,3-thiazol-2’-yl} acetamide;
N-{4’-methyl-2-[(4-methylphenyl)amino]-4,5’-bi-1,3-thiazol-2’-yl} acetamide;
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t hi azol -2' -yl ] acet am de;
N-(2-am no-4'-nmethyl-4,5 -bi-I,3-thiazol-2"-yl)acetam

wa@legosmkss24 anl i no-4' -nethyl -4,5" -bi-1 PCT/EP2005/050102

, 3-thiazol -2'-yl)acetam de;

N-(4' - et hyl - 2- nor pholin-4-yi-4,5 -bi-1,3-thiazol-2"-y
| ) acet am de;

N-[ 4' - net hyl - 2- (4- et hyl pi perazin-1-yl)-4,5 -bi-I,3-tb
i azol -2' -yl ]acetam de; Me%

| -[2'-(acelyl ami no)-4'-netiwl-4,5 -bi-1,3-thiazol -2-yl
] pi peri di ne-3- carboxyl at e;

N-{2-[4-(2-hydroxyet hyl)piperidin-l-yl]-4"-methyl -
-bi-I,3thiazoI 2'-yl} acetam’de

N-(4 -ne | -2-pyrrolidin- 1-

1, 3N Hrl&, ﬂz efl lam;‘{ngm%)anuno] sulfonyl}phenyl)am1no]—4 ’-methyl—

N- | -yl)-4 thyl-4,5-bi-I,

P e ) L5

N- ][ & {4 ﬁfeﬁgﬁ)}t(%{ﬁfﬂﬂ&&)ﬁs@xazﬂl@@l)aﬁll@]sulfmyl}pﬁengf])zirmﬂcqlﬁlrSZ “b-
acet am

N{iﬁtt@ézoﬁérﬁ}?ﬁ?b‘?’fi%dl n- 3-yl ) ani no] - 4- met hyl -4, 5' - bi - |
3
N{y??é%aﬁﬁm?%p}ﬁ@gﬂmﬁ?? siazol 2 yIpropmamide; ) 5 i -

3 No{22[£bk [€26- dlyiet}ho@q)mrmﬂmd%yl)ammo]sulfonyl}phenyl)am1no]-4’-methyl—

zol %‘é[ g‘yll fé’@éqgmygé% amn&eno] -methyl -4, 5" -bi-1,3-thia
N { ¥¢ ga( ﬂleﬁl? 9[(93[’(@&%&&95'&&9113 ﬁ)aﬂﬂ‘bﬁéﬁ}fbnyﬁpﬁenymmho]& P

acet am d
N- { 2 SHhigzot - ﬁ}m@a&anyﬂ@, am no] - 4' - net hyl - ' - bi -

3=t hi -2.'-yl} acet am. de. . ,
%’t-?(@‘ﬁﬁﬂé%‘ﬁ-@w%\m% a?%pﬂgﬂr@n@lspﬁwﬁy‘i@xl?afgﬂ%4-ﬂe@ylf h
' az @l5:_Bi-t YA htazél ?ﬁ»amlde . .
N-{Zés chl orop eny am no 4'-nethy|-4,5'-b|-l,3-t.h|
azolN- —{{Bﬁ@cg@@nm -danethyl-4,5’-bi-1,3-thiazol-2-yl]Jamino} pbenyl)acetamide;

| az i 2(2 4’?’?{1}% 218%/ henéj il n ﬁe?lh%eﬁjf%fl yﬁé'?ﬂmﬂe’ St

QSLM{A;SN&%W@U@MQW ﬁhetﬁyl-ztbs -bl-1,34ttidrbler il adetariilid;

4" N-{4’-methyl-2-[(2-methylphenyl)amino]-4,5’-bi- 1 3-thiazol-2’-yl} acetamide;
N-{2-[(4-bromophenyl)amino]-4’-methyl-4,5°-bi-1,3-thiazol-2’-yl}acetamide;
N-(2-{]4-(aminosulfonyl)phenylJamino}-4’-methyl-4,5’-bi-1,3-thiazol-2’-yl)
acetamide;
N-{2-[(2,5-dimethoxyphenyl)amino]-4’-methyl-4,5°-bi-1,3-thiazol-2’-yl} acetamide;
N-{2-[(3-acetylphenyl)amino]-4’-methyl-4,5°-bi-1,3-thiazol-2’-yl }acetamide;
N-(2-{[4-(dimethylamino)phenyl]amino}-4’-methyl-4,5’-bi-1,3-thiazol-2’-yl)

acetamide.

17. A thiazole derivative according to claim 2, selected from the following group:
N-(4’-methyl-2-piperidin-1-yl-4,5’-bi-1,3-thiazol-2’-yl)acetamide;
N-[4’-methyl-2-(pyridin-3-ylamino)-4,5’-bi-1,3-thiazol-2’-yl Jacetamide;
N-[4-methyl-2-(pyridin-2-ylamino)-4,5-bi-1,3-thiazol-2-yl]acetamide;
N-(4’-methyl-2-morpholin-4-yl-4,5°-bi-1,3-thiazol-2’-yl)acetamide;



10

15

20

25

wORqR0424 met hoxyet hyl ) am no] - 4' - net hyl

N-{4' -methyl -2-[(2-pi peridin-I-ylethyl)am no]-4,5"-Dbi-
|, 3-thiazol-2"-yl}acet am de;

azol - 2' -yl }acet am de;
N-[ 2- (cycl ohexyl am no)-4' -nethyl -4,5" -bi -1, 3-tbiazol -2
'-yl]acetam de;
N-{4' - net hyl - 2-[ (3- nor phol i n- 4- yIpropyI)an1no] 4,5" - bi
-1 J3-thiazol-2'-yl} acetam de;
N-{4' -met hyl -2-[(tetrahydnef uran-2-yl net hyl )am no]-4,5
"-bi-1,3-thiazol-2"- yl}acetam de;
N-{2-[(2- hydroxy-2-phenyl et hyl )am no]-4"'-nmethyl-4,5"-b
i-1,3-thiazol-2"-yl} acetam de;
N- 2-(1- benzofur n-5-yl.am no 5

! %rrgeﬂ@qu 2-44- g }' a’@%%zd’i‘nl'd’g 4) 5’ -b1—l 3-th1azoi —yl]acetangde
N' {]]’gletéﬁ?i glﬁ-\(eﬁ:@tgftﬂgﬁl]%)'h )-ﬁéﬂlﬁ 9]5" $i-1 ﬁ“ﬁﬁemﬁl T %rl]éipermnelﬁ 3-thb-i
[4 wﬂm&ﬁ&k 2- (pyrldln 3-ylamno)-4,5" -bi-I,3-thiazol -2

E% Ir{r{%ﬁ g- Izygiowyﬂthgmmﬁa‘)dlrul Vit mihyiA, Bbi-hp ezl il o - 2
- Vick@ilqgo} car bonyl ) - bet aal ani nat e;

N-{4-nethyl -5-[2-(pyridin-3-ylam no)-I, 3-thiazol -4-yl]

- ,]S—(ﬁxmahyl%@ylydﬂidmbﬁtﬁbihbdéﬁ-thlazol-2’-y1)acetamide

¥ {ﬁﬂé’g@{dlr uo&f I?(Jugg- B-%qaé@l %rgl, lgl- 3-thiazol- acetaimde bi -
N (R (t&f SPRARDY A0S bid S!Kﬁkélé:’z"-yﬂac&amﬁb |, 3-thi az

acetam e,
N- {E-M@ eetlubixpryridinyplamyio)-Amethl-44°-bivki-tjazold 5} bi - |
3 hi éf 2'-yl} acetam de;
N{%C? ®2- di et hoxyet hyl ) ammp] - 4' -net hyl -4, 5' - bi - |

, 3- Nhb agdntodopyidid-3 ﬁfnﬁdé;]hﬂ%eth 1-4,5° -b1—1 3-thiazol-2’-yl} acetamide;
N- 4If{-;rJEr§th ngy Z@gxo- henyl ethy am no]-z}S “bi-I,
3 tHT {é zmpthg Zﬂ(%ymprpbg&@télayie ammo] -4,57-bi~1 3-th1azol-2’-yl} acetamide;

l% {I o gt§ I]-f[g?;? és?rf}d%l %lgthﬂ#a}]n%m] 9,‘3] 514] AN I}/I}Aﬁcgfamﬁé
[\;I(lfl{ﬂf@‘t?ﬂg‘?flggelfl{}ﬂ)anﬂn})])@ I@ﬁl@Z@JS’-EI N3-dhphelrdylyl}adtiantide; 4, 5'
N-[2-(cyclohexylamino)-4’ -methyl 4 5’ b1-1 3-‘5uazol 2’-yl|acetamide;
N-{4’-methyl-2-[(3-morpholin-4-ylpropyl)amino]-4,5’-bi-1,3-thiazol-2’-yl}
acetamide;
N-{4’-methyl-2-[(tetrahydrofuran-2-ylmethyl)amino]-4,5’-bi-1,3-thiazol-2’-y1}
acetamide;
N-[2-(1-benzofuran-5-ylamino)-4’-methyl-4,5°-bi-1,3-thiazol-2’-yl]acetamide;
[4’-methyl-2-(pyridin-3-ylamino)-4,5’-bi-1,3-thiazol-2’-yl}formamide;
N-{4-methyl-5-[2-(pyridin-3-ylamino)-1,3-thiazol-4-yl]-1,3-0xazol-2-y1} acetamide;
N-{2-[(2-fluoropyridin-3-yl)amino|-4-methyl-4,5"-bi-1,3-thiazol-2"-yl} acetamide;
N-{2-[(2-cyanoethyl)amino]-4'-methyl-4,5'-bi-1,3-thiazol-2"-yl} acetamide;
N-{2-[(3,3-diethoxypropyl)amino]-4'-methyl-4,5'-bi-1,3-thiazol-2"-yl} acetamide;
N-{2-[(2,2-diethoxyethyl)amino]-4"-methyl-4,5"bi-1,3-thiazol-2'-yl} acetamide;
N-{4'-methyl-2-[(2-0x0-2-phenylethyl)amino]-4,5'-bi-1,3-thiazol-2'-y1} acetamide;
N-{2-[(2-chloropyridin-3-yl)amino]-4'-methyl-4,5'-bi-1,3-thiazol-2'-y1} acetamide;

-4, 5' - pPeT/ER200$1050102
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N-(4'-methyl-2-{[3-(| Htetrazol -5-yl ) phenyl ] ai mo}-4,5
"-bi-1,3-thiazol-2"-yl) acetam de;

WOR(04/0683@t hyl - 2-{[4- (| Htetrazol - 5-yl ) phenyl | ardTBP2045/650102

"-bi-Il,3-thiazol-2 1-yl) acetam de;
N-{4"-Methyl-2-[2-(| Htetrazol -5-yl)-ethylam no]-[4,5'
] bi thiazolyl-2'-yl}-acetam de;

N-(2-{[ 3-(5-hydroxy-1, 3, 4- oxadi azol - 2-yl ) phenyl ] am no}
-4'" -methyl -4,5"-bi-1,3- thiazol-2'-yl)acetam de;
N-(2-{[ 3<5-am no- | 200

53, 4-t hi adi azol - 2-yl ) phenyl ] am no}-4' -net hyl -4, 5" -bi -1
, 3-thiazol - 2'-yl)acetam de;

N-[2 - (acetylam’no) 4' -met hyl -4,5" -bi -1, 3-thiazol - 2-yl
a-al anin

- bet

(Q{ EZ[ @Cﬁtﬁ(l%lé?)gfﬁ “BRiR) Y B Lréhiargh-2-yl] -Beta-glpuine; 3. t hi azol -
(AT AR i - R AR ahBngipaeis |

] M%E@ bhl@mmﬂm—@yd)adunow'(rﬁetﬁ}[lg 505~ 1Byl tapoly2*y1} acetamlde
g SEﬁgg%géflglmny ? ygé,% laé 3-tﬂ1%%ol-% yl]amlnoypyndm-%-yl)
:
{
3-
[

(

[—

[aeta 1gé:etyl am ao)-4'-nmethyl-4,5"-bi-I, 3-thbiazol-2-y
m no} - K- hydr oxy benzani de;

[I\’G[Z—((Zé&?ﬂityylioalnbenm)ﬁardd-s yiatning)-4'4ndhylj5-bi-1,3-thiazol-2'y1]

t hi azol - 2-yl ] am no} - N- hydr oxy benzene carboxi m dic

acetam1 e,
%¢ M ?ﬂe&aﬁ zhgﬂmfﬁmh%,%oﬁd ai9acd gﬂﬂmlﬁ’b }ZACée Jteg ﬁlﬁwﬂéalz@m 1)

[gce(te{rmde[(z)_ (2, 4-di oxo-1, 3-thi azoI [ d| n- 5-yl i dene) net
Yl hRREM AT 'o‘hdi'nﬁ‘?ﬁé}i{;'d)'ammo]-4,5'-bi-1,3-thiazol-2'-y1} acetamide;
N-(4"-methyl-2-{[3-(2-oxopyrrolidin-1-yl)propyl]Jamino}-4,5'-bi-1,3-thiazol-2'-yl)

acetamide;

N-(2-{[2~(acetylamino)ethylJamino} -4"-methyl-4,5'-bi-1,3-thiazol-2'-yl) acetamide;
N-(2-{[2-(dimethylamino)ethyl]amino}-4'-methyl-4,5'-bi-1,3-thiazol-2'-yl)
acetamide; b
N-{2-[(2-hydroxyethyl)amino]-4"-methyl-4,5'-bi-1,3-thiazol-2"-yl} acetamide;
N-(2-{[3-(dimethylamino)propylJamino}-4'-methyl-4,5"-bi-1,3-thiazol-2'"-yl)
acetamide;

N-{2-[(3-hydroxypropyl)amino]-4"-methyl-4,5'-bi-1,3-thiazol-2'-yl} acetamide;
N~3~-[2"-(acetylamino)-4"-methyl-4,5'-bi-1,3-thiazol-2-yl]-beta-alaninamide;
N-{2-[(6-cyanopyridin-3-yl)amino]-4"-methy}-4,5'-bi-1,3-thiazol-2'-yl} acetamide;
N-[4"-methyl-2-(quinolin-3-ylamino)-4,5'-bi-1,3-thiazol-2'-yl|acetamide;
N-[4"-methyl-2-(quinolin-5-ylamino)-4,5'-bi-1,3-thiazol-2'-yl]acetamide;
N-[4'-methyl-2-(quinolin-6-ylamino)-4,5'"-bi-1,3-thiazol-2"-yl]acetamide;
N-[2-(cyclopentylamino)-4'-methyl-4,5"-bi-1,3-thiazol-2'-yl|acetamide;
N-[2-(cyclopropylamino)-4'-methyl-4,5'-bi-1,3-thiazol-2"-y{]acetamide;
N-{2-[(4-hydroxybutyl)amino]-4'-methyl-4,5'-bi-1,3-thiazol-2"-yl} acetamide;
N-{4"-methyl-2-[(3-pyrrolidin-1-ylpropyl)amino]-4,5"-bi-1,3-thiazol-2'-yl} acetamide;



4,5 -bi-1,3-thiazol-2'-yl]acetam de;
N-[4"-methyl -2-({4-[(pyridin-2-ylam no)sul fonyl ] phenyl

WQ 2005/068444, 5' - bi -1, 3-thi azol - 2' -yl ]acet am de; PCT/EP2005/050102
N-(2-{[2-(2-hydr oxyet hyl ) phenyl ] am no} - 4" - et hyl - 4, 5 -
bi-1,3-thiazol-2 |-yl) acetam de;

N-(2-{[ 3- (hydroxyne% ) phenyl ] am no}-4'-nethyl -4,5" -bi -

| ,3-thiazol-2 1-yl) acetam de;

N-(2-{[ 4- (2- hydroxyet hyl ) phenyl ] am no}-4'-nethyl-4,5" -

bi-1,3-thiazol-2"-yl) acetam de;

N-[2-({3-[(2-hydroxyet hyl ) sul fonyl ] phenyl } am no) -4' - ne

thyl-4,5"-bi-1,3-tbhiazol-2"- yl]acetam de;

N-[2-({4- [(d|nethylan1no)su|fony|]pb enyl}anlno) 4' - me

t hyl 3-thiazol-2'- y

v (4 L2 Ao ARG AR A8 e ol
I

10

15"

20

a%txlﬂ gzol 2'-yl) acetam de;
2- chloropyrldln 4-yl)am no]-4'-nethyl-4,5" -bi-|

3 tIﬁH(Iai ()]-etRyllbmll(}m-a%)tmthryk}hmmo}-4'—methy1 4,5"-bi-1,3-thiazol-2'-yl)
N44 metlgi | -2-({44(met hyl am no) sul f onyl ] phenyl }ammo) - 4
, 5 -q5ptau th| azol -2' -yl] acet ani de;

N<5- w80 i— h@z}n%} ﬁme‘@f%l 5%i,3-thiazdl-2 31} kAL 2- V1 ]

am i i o yri d| n acet

N[ ZN{_IZQ-(IS})butyllam;nd} ﬁ—nhethybmﬁ'dﬁ-l] r3atmaﬁ)l Q'hdjatatenjided’ - met hyl -

S _IQ—I{QJ[(?E:({ tl?y%propy aﬁl%lo]] -met yflérInS q)l—‘l 3-thiazol-2'-yl} acetamide;
N-(2-{[(cis)-2-(hydroxymethyl)cyclohexyl]amino}-4'-methyl-4,5'-bi-1,3-thiazol-2'-
yl)acetamide;

N-(2-{[(trans)-2-(hydroxymethyl)cyclohexyl]amino }-4'-methyl-4,5'-bi-1,3-thiazol-2'-

ylacetamide;
N-[2-(sec-butylamino)-4'-methyl-4,5'-bi-1,3-thiazol-2'-yl Jacetamide;
N-{2-[(cyclopropylmethyl)amino]-4'-methyl-4,5'-bi-1,3-thiazol-2"-yl} acetamide;
N-[2-(cyclobutylamino)-4'-methyl-4,5'-bi-1,3-thiazol-2'-yl]acetamide;
N-[2-(2,3-dihydro- 1 H-inden-2-ylamino)-4"-methyl-4,5"-bi-1,3-thiazol-2'-yl]
acetamide;

methyl 4-{[2'-(acetylamino)-4'-methyl-4,5'"-bi-1,3-thiazol-2-yl]amino} butanoate;
N-[4"-methyl-2-(pyridin-3-ylamino)-4,5"-bi-1,3-thiazol-2"-yl]urea;
N-(4"-methyl-2-piperidin-1-yl-4,5'-bi-1,3-thiazol-2"-yl)urea.

18.  Use of a thiazole derivative according to Formula (I):

wherein R' is a moiety of the formula —NR5R6;
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WO 206068 de;

N-(4'-methyl-2-{[2"1-ne
ylpyitolidm2-yl)e%]amiio}-4,5 -bi-I,3-thiazol-2"-yl

N-{4"-methyl-2-[(2-pydidin-I|-ylethyl)amnmno]-4,5"-bi-I

,3-tbiazol-2'-yl} acetam de;

NK4' - me% - 2-{[ 3- (2- oxopyrrolidin-I|-yl)propyl]amno}-4,
-bi-1,3-thiazol -2'-yl) acetam de;

N-(2-{[2-(acetyl am no) et hyl ] am no}-4'-net hyl -4, 5" - bi 4,

3-thiazol-2'-yl) acetani de

N-(2-{[ 2- (di net hyl am no) et hyl ] am no}-4' -net hyl -4,5

| -bi-1,3-thiazol-2"-yl) acetam de;

N-{ 2- [(2 hydroxyethyl)am’no] 4' -nmethyl -4,5l-bi -1, 3-thi

azol - ﬁceta

N (R {1} znq Hy éFﬂ@S@Q gmiéwydgnéy MR fméy-alkyl, Getpgikenyl apd Gy

|-IF'5 PT(E%@ZOI -yl) acetam de; N-(2-{
yl am no) propyl ] am no}-4' -nmet hyl -4, 5" -bi -1, 3-
t hi & & seRcted Fpmat et Glnﬁiddaﬂtyl C;-Cg-alkyl, Cy-Cg-alkenyl and C,-Cs- alkynyl

|N;1{z§{1 éR qulr O)éeﬁl a%erqngéf)eﬁdgrllﬂy selecteA ﬁgm%l Ctglalkyl %Z.tcr;_

N- Y | 4" - |-4,5

T

N~3H6 & selfaabiton B AG)ald,-Oreishikinyd, G- olalkyhyl. 3t Qriatirbilly,

yl ] @ry? aI an ?lénfd ﬁﬁql@ﬁl}gb &g -Gy-hgtgrocycloalkyl, aryl C;-Ce-alkyl,
%@MP&I-%@M ety ey Rlcriehd CRORMARHeioaly 1

N-{2[(2 hydroxy henyl ?amno- thyl -4 -bi*-1, 3-
i az §le-alkyk gt RandR wmpdtioke with the carbon atoms they are hnked to, form a 5- 8-

N { & eFr\% fé)[sa oa(tg({;\é 1%1%@ %#%}é‘? nr1 aror atlc 1ing CODEJ,Y ning dpgonaﬁy one

N‘ { 21 b 1 RRBRN QN ed BBMTHIN Ad SR is¥lectét ffom Oiand 8,3 4Bl 8
zol -2' -yl }acet am de;
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,
kidney diseases, platelet aggregation, cancer, transplantation, graft rejection or lung

injuries.

19. Use according to claim 18, wherein said diseases are selected in the group including
Alzheimer’s disease, Huntington’s disease, CNS trauma, stroke or ischemic

conditions.

20.  Use according to claim 18, wherein said diseases are selected in the group including
multiple sclerosis, psoriasis, theumatoid arthritis, multiple sclerosis, systemic Tupus
erythematosis, inflammatory bowel disease, lung inflammation, thrombosis or brain

infection/inflammation such as meningitis or encephalitis.

PCT/EP2005/050102
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N-{2-[ (6-cyanopyridm 3-yl)amno]-4'-nmethyl-4,5 -bi-I,3
-thiazol -2'-yl} acetam de;

WORG20p543+ et | | oxyphenyl ) am no] - 4' - net hyl - 4, 5' POT/EP2085/050102

hi azol -2' -yl } acet am de;

3-{[2'-(acetylam no)-4"-nmethyl-4,5" -bi-I,3-tbiazol-2-y
| ] am no} benzam de;

N-{4'-nethyl -2-[(2-nitrophenyl)amnm no]-4,5 -bi-Il,3-thia
zol -2' -yl }acet am de;

N-{4' -met hyl -2-[(3-nitrophgnyl)amno]-4,5
I-bi-I,3-tb.iazol-2"-yl}acetam de;

N-[4' -net hyl -2-(quinolin-3-ylam no)-4,5" -bi-I,3-tt
iiazol-2'-yl]acetam de;

N-[4' -methyl-2-(quinolin- 5(¥Iamno- -bi -1, 3-thiazo
3L 2'Usg pché@g imelajm: 18, wherein said diseases are selected in the group including

IN: ,[Zﬁt-hf/ljﬁ%g%}eél aﬁeaétgwﬁllobﬁy, cayma%nﬁlyo%gfted'dy?ﬁm&lon, elgvaEekal B6&

N- [ Prefsaseadr opembttiahno) - 4' -net hyl -4, 5" -bi -1, 3-tb-i azol
-2' -yl ] acet am de;
N-[ 2- (cycl opropyl am no)-4' -nmethyl -4,5"-bi-1,3-tliiazol

R 30 RERARSIAR i, e sl Joonse s i e
3-1 Iahrame bbsﬂrudtwy bl}hnalwﬁ dindasteanaphylactic shock ﬁbr051s psoriasis, allergic

N-{2-] roXybutyl)am no] -4' -neth L i-1,3-thi
azo|dlsgasesy|a§ et s - ischemic conditions, 15 emla-repe sion, platelets

%g%ré‘%ﬁd?%!cﬁ\?ah@{, gkeﬁe‘ﬁ? XJIeSéﬁloh‘I%’bérQ&%?MEdk@E?t@&kmﬂméﬂ in

I azo acet a
N- { 4tnceretisouey IangZeg[exieSis,prrsmhlmhtaméis yi jpard@ydr Jragtanomp,- Klarposi's

l-bi-1,3-tliiaz

1 d%%‘ad deve EIHPIH‘? i’ﬁ‘}t%mij P‘}@Wg]lﬂfﬁcﬂoﬁ%%&lﬁ graftejection,

Ioﬁﬁeﬁt?@écie?o31sY£lbm§&ﬁ%trﬁ 13, progressive renal fibrosis, endothelial and
5 % pyrrolidin- I’)rre%hyl]amno}-4

| - neplthyhal jiBies ipithd g arlin mcrhl Ipng-ayrivpysanfbtmanatioe ;
N-{2-[(cyanomet hyl ) am no] -4' - met hyl -4, 5" -bi -1, 3-tbi azo
| -2' -yl }acet am de;
M [ Zrsé hoeSrampb 0 AFoN@imé 18 D Botlthednddutatin; In particldEothe 2" -

yl ] acet am de;
inhibition, of the PI3 kinase activity.

24. Use according to claim 23, wherein said PI3 kinase is a PI3 kinase .

25.  Use according to claim 18 to 24 wherein the compound is selected from the group:
3-{[2’~(acetylamino)-4’-methyl-4,5’-bi-1,3-thiazol-2’-yl]amino } benzoic acid;
4-{[2’~(acetylamino)-4’-methyl-4,5’-bi-1,3-thiazol-2-ylJamino } benzoic acid;
N-[2-(benzylamino)-4’-methyl-4,5’-bi-1,3-thiazol-2’-yl]acetamide;
N-{4’-methyl-2-[(2-phenylethyl)amino]-4,5’-bi-1,3-thiazol-2’-yl} acetamide;
N-~(4’-methyl-2-piperidin-1-yl-4,5’-bi-1,3-thiazol-2’-yl)acetamide;
N-[2-(allylamino)-4’-methyl-4,5’-bi-1,3-thiazol-2’-yl]acetamide;
N-[4’-methyl-2-(pyridin-3-ylamino)-4,5’-bi-1,3-thiazol-2’-yl]acetamide;
N-[4’-methyl-2-(pyridin-2-ylamino)-4,5°-bi-1,3-thiazol-2’-ylJacetamide;
N-{2-[(4-methoxyphenyl)amino]-4’-methyl-4,5°-bi-1,3-thiazol-2’-y1} acetamide;
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WOR{BOH44Li S) -

N-{2-[(2, 2-di net hyl propyl )am no]-4' -nmethyl -4,5"-bi-1,3
-thiazol -2 |-yl }acet am de;

hyl -4 J5' -bi-I,3-thiazol-2 lyl) acetam de;
N-(2-{[(trans)-2-(hydroxynet hyl)cycl ohexyl]am no}-4'-m
ethyl-4,5 -bi-1,3-thiazol-2"- yl)acetam de;
N-[ 2-(sec-butylam no)-4"-methyl-4,5 -bi-1,3-tiiiazol-
"-yl]acetam de;
N-{4' -met hyl -2-[ (pyri di n-420¢l met hyl ) am no]
-4,5" -bi-1,3-thiazol-2'-yl} acetam de;
N-(4' - et hyl -2-{[ 4- (nor phol i n-4-yl sul fonyl ) phenyl ] am n
o} 4 5'-bi-1,3-thiazol-2"-yl) acetam de;

am no) sul fonyl ] phen I}an1no -4' - net hyl

&bﬁ(‘l {1 (Megﬁ}g}nlno}4’ -pethyl-ASesbinh-Huazol-2’-y } acetamlde
n { %r {4 ﬁyg,&pﬂ @Rl gﬁeag;yég}l@owsoin-ﬂs BBy dechmidd, - |

tlhita
N- [ Z-{(Z:’Xﬂdetyhuﬁr;ob-AMeﬂg') 4 &’-bittet thigkol2;-H]antio} ben3arhille;i azol -

N [ g %22(% @bﬁpfﬁp@ﬂﬁ@mzy})cazbow%nw&ammo)-ﬁémﬂw A Bir1.3-
1- b'th1$zo}°’2t h&?aﬁJ L -yl] acetam de,

N-(4 l-2- ? 2- (menyl sul f onyl ) phenyl ] ami no}-4,5'-b
i-1 ,I\BQthmna)z@rmeﬂiy-l #5)- blalgbﬁlaiml@éyl)acetannde

' no;f“ 2 @hl %—4 meégltzﬁ il -tlgazg&é )yﬁ) yl )ethyl ] ai
N- ( %r @E e t/rinaﬁ%eamai-ﬁw 5 phenwlidan: ch&imd‘get hyl -

hi azol - 2' - acet am de;

( 4- {N E ~n(edwle2 wramdmermhﬂh thy1-bidl, 5th1ab¢124 -yliaopﬂamalzol - 2-

yll Zi{/ﬁnthy? f Qa n‘Xf aznmo) 4’-methyl-4,5’-bi-1,3-thiazol-2-yl]piperidine-3-
carboxylate;
N-{2-[4-(2-hydroxyethyl)piperidin-1-y1]-4’-methyl-4,5’-bi-1,3-thiazol-2’-yl}
acetamide;
N-(4’-methyl-2-pyrrolidin-1-yl-4,5°-bi-1,3-thiazol-2’-yl)acetamide;
N-[2-(3-hydroxypyrrolidin-1-y1)-4’-methyl-4,5’-bi-1,3-thiazol-2’-yl]acetamide;
N-[2-(tert-butylamino)-4’-methyl-4,5’-bi-1,3-thiazol-2°-yl]acetamide;
N-{2-[(6-methoxypyridin-3-yl)amino]-4-methyl-4,5’-bi-1,3-thiazol-2’-yl } acetamide;
N-{2-[(6-chloropyridin-3-yl)aniino]-4’-methy1-4,5’~bi—1,3-thiazol—2’-yl} acetamide;
N-{2-[(4-cyanophenyl)amino}-4’-methyl-4,5°-bi-1,3-thiazol-2’-yl} acetamide;
N-{2-[(4-chlorophenyl)amino]-4’-methyl-4,5’-bi-1,3-thiazol-2’-yl } acetamide;
N-{2-[(2-chlorophenyl)amino}-4’-methyl-4,5’-bi-1,3-thiazol-2’-yl} acetamide;
N-{2-[(2-methoxyphenyl)amino]-4’-methyl-4,5’-bi-1,3-thiazol-2’-yl} acetamide;
N-{2-[(3-chlorophenyl)amino]-4’-methyl-4,5°-bi-1,3-thiazol-2’-yl} acetamide;
N-{2-[(3-hydroxyphenyl)amino]-4’-methyl-4,5’-bi-1,3-thiazol-2’-yl} acetamide;
N-{4’-methyl-2-[(2-morpholin-4-ylethyl)amino}-4,5’-bi-1,3-thiazol-2’-yl} acetamide;
N-{4’-methyl-2-[(2-piperidin-1-ylethyl)amino]-4,5’-bi-1,3-thiazol-2’-yl }acetamide;
N-{2-[(2-methoxyethyl)amino]-4’-methyl-4,5’-bi-1,3-thiazol-2’-yl} acetamide;
N-[2-(cyclohexylamino)-4’-methyl-4,5’-bi-1,3-thiazol-2’-yl]acetamide;

2- (hydr oxynet hyl ) cycl ohexyl ] am npGF/EBP200%050102
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acetate; Methyl
N-(4-{[2'-(acetylam no)-4"-nethyl-4,5 -bi-I, 3-tbhiazol -

N-(4-{[2"-(acetylam no)-4"-nmethyl-4,5" -bi-I, 3-thiazol -
2-yl]am no} benzoyl) glycinate; Methyl
3-(3-{[2'-(acetylam no)-4' -nmethyl -4,5"-bi -1, 3-thiazol -
2-yl]am no} phenyl) propanoate;

3-(4-{[2] -(acetyl am no) -4

| -methyl -4,5" -bi-1,3-thiazabs 2-yl ] am no} phenyl)
propanoi ¢ aci d; Met hyl

4-{[2' - (acetylam no)-4'-methyl -4,5"-bi -1, 3-thiazol-2-y
I]anino} but anoat e; Met hyl

1 {alh.lz{ﬁoéx tgﬁg ﬁagnnoxgg%pglﬂégggyrgammo} Z? 5 -b1—1 3—th1azol—8l-y§0| 2

y
N-[ 256i@hlgyl am no) - 4' -met hyl - 4, 5' - bi -

1,3-thrazol -2' -yl Jurea;

N- [ 4N- {#exmetgxyl-zz[(tewydrdﬁmna -Whalmilamjnok4,5'-bidi3-thiazel2hi azol

. N-(4'-methyl-2-piperidin-
ylgﬂlJC P-1, 3-thi azol -2' -yl ) urea;

1
N- ) L oyl
N g gN[Q?J dthH)?gl;og};( %/—gﬁh‘éél%ﬁhi/lgarﬁlooﬂ[ m'eti_hﬁ -4, fhllﬁ-i 9 thlgzoi Y )?l}r' re
i azoace@mldyj }urea;

t am g? - bl ¥ -y ammo?-)l -métlllsyl 4% -bi-1 §th1azo Jl]éc%icahl\fcle] ace
(4-{N22q afoyﬁe@mmao] 4‘-m8‘iﬁ§'1b1¥5 A1 3 thilot-b - @y fihiaidg! - 2-

yl ] am no acetl c acid

N- (|4L4{ fogt yl@a@@tl némkl)am)@ 45 bigh, hipiazal; 25yl formamide; t hi azol -
2- ,
Lt PR By P g 2 mino oy e

2 yI Jlandar9} benzoyl) gl yC| ne;
(acetéwam no t hyl 5 -bi-1,3-thiazol -

2 yl Ijla{qurﬁg}ybﬁr@«, Hp-dpy 0&-1 3-th1gzol— 4y1]-1,3- oxazol- -yl} acetamide;
N-{2-[(2-fluoropyridin-3-yl)amino]-4'-methyl-4,5'-bi-1,3-thiazol-2'-yl} acetamide;
N-{2-[(2-cyanoethyl)amino]-4'-methyl-4,5'-bi-1,3-thiazol-2'-y1} acetamide;
N-{2-[(3,3-diethoxypropyl)amino]-4'-methyl-4,5'-bi-1,3*thiazol-2'-yl} acetamide;
N-{2-[(2,2-diethoxyethyl)amino]-4"-methyl-4,5"-bi-1,3-thiazol-2"-yl} acetamide;
N-{4"-methyl-2-[(2-ox0-2-phenylethyl)amino]-4,5'-bi~1,3-thiazol-2'-yl} acetamide;
N-{2-[(2-chloropyridin-3-yl)amino]-4'-methyl-4,5'-bi-1,3-thiazol-2'-yl} acetamide;
N-(4'-methyl-2-{[3-(1,3-0xazol-5-yl)phenyl]amino}-4,5"-bi-1,3-thiazol-2'-yl)
acetamide;

N-(4'-methyl-2-{[3-(1H-tetrazol-5-yl)phenyl Jamino } -4,5'-bi-1,3-thiazol-2'-y)
acetamide;
N-(4-methyl-2-{[4-(1H-tetrazol-5-yl)phenyl]amino}-4,5"-bi-1,3-thiazol-2"-yl)
acetamide;
N-{4'-Methyl-2-[2-(1H-tetrazol-5-yl)-ethylamino]-[4,5'Tbithiazolyl-2'-yl} -acetamide;
N-(2-{[3-(5-hydroxy-1,3,4-0xadiazol-2-yl)phenylJamino}-4"-methyl-4,5'-bi-1,3-
thiazol-2'-yl)acetamide;
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aci d;
N-{2-[ (4- et hoxyphenyl)am no]-4'-nethyl-4,5"-bi-I, 3-thi

N-{4' - et hyl - 2-[ (4- net hyl phenyl ) am no] -4, 5' - bi -
1, 3-thiazol -2' -yl }acet am de;
N-{2-[(4-{[ (4, 6-di net hyl pyri m di n-2-yl)am no] sul fonyl }
phenyl )am no]-4'-methyl- 4,5 -bi- 1,3-thiazol-2 '-yl}
acet am de;
N-{4' -methyl -2-[(4-{[(5- eyl i soxazol - 3-yl ) am no] sul f
onyl } phenyl )am no] -4, 5" - bi -
1, 3-thiazol -2'-yl }acet am de;
N[ 2- (aIIyI amno)-4'-nethyl-4,5 -bi-I,3-thiazol-2"-yl]
propanamni
N { N é[Sﬁ wpings] i rbiediezey Ay PRI minel P meibyhbislet-isag-
I}p 2 0] -4' - met hyl -

rkegl?ac%t%q-d?hl azol -2' -yl }acet am de;
N- { N{Z‘Feicétylhmﬁno): 4 dnefliyl- 55'#®ﬂﬁyh1azs>b2-aﬂdietaalayin§,am no] sul f

onyI %& Cetg{nmmoi 4@33’}151&1 +hird 3-thiazol-2-yllamino}ethyl)-1,3,4-

N'{20 Li(glé]ZOi-i bhte8- di et hyl pyri midi n-2-yl)ani no] sul fonyl}
ph eny}/(l am no| -4' -nmethyl - 4,5 - bi -
1 3-4-fp' a(z«etylaﬁhn@%}petbyid;ﬁah&]d?ethlazol- —yl]ammo}butanmc acid;

-yl ]41};% %[l3(§§ S}cfgwéfrl?g% a)gﬁ%o&-g%ftl)g%pyl ainmo} Brl'-mem}% 4@1 'balzé»)l
N{Zthfaﬁo‘bgjfl)aﬁ%ﬁl@éqw )ami no] -4' -rnethyl -4,5"-bi -

3-thiaz }acet am de;

N- { B-fl2 za@mlwmmaénwt)lﬂrﬁhbt} I thiagelt yliaminodN-ydrqxy 3- t bi a

zol 2 acet am de;
I\I-{4n{‘?éjt1 -2-[(2-met hyl phenyl )am no]-4,5"-bi-I, 3-thi
azol 3'—?{ "(}{ée}ﬁdhﬂﬁ@m fikethyl-4,5'-bi-1,3-thiazol-2 -yl]armno}-N—hydroxy benzene
N-{2-[(4- bro henyl)amno] 4' - met hyl - -bi-1,3-thia
zoI -qrboyimidieidni de;

(2 4 '-b
| Igf(% #3% ‘E}/&gﬁ*‘ ?ngéd ?cﬁ Q@éﬁ&?ﬂ]mho} 4l SR b p8 B
N{ZﬂdaécRQSylﬁbemma@xyphenyl )anino]-4' -nmethyl -4,5" -bi-1,
3t hII\I-a 2Z ?{|3 [(Z)- (X 4z leXO 1, 3[:[%1azohdm- 5-ylidene)methyl]phenyl}amino)-4'-methyl- -
4,5"bi-1,3-thiazol-2"-ylJacetamide;

N-[4'-methyl-2-({4-[(pyridin-2-ylamino)sulfonyl]phenyl} amino)-4,5"-bi-1,3-thiazol-

2'-yl]acetamide;
N-(2-{[2-(2-hydroxyethyl)phenyl]amino}-4'-methyl-4,5"-bi-1,3-thiazol-2"-yl)
acetamide;
N-(2-{[3-(hydroxymethyl)phenyljamino}-4'-methyl-4,5'-bi-1,3-thiazol-2'-yl)
acetamide;
N-(2-{[4-(2-hydroxyethyl)phenyl]amino}-4'-methyl-4,5'-bi-1,3-thiazol-2'-yl)
acetamide;

N-[2-({3-[(2-hydroxyethyl)sulfonyl]phenyl} amino)-4'-methyl-4,5'-bi-1,3-thiazol-2'-
ylJacetamide;

N-[2-({4-[(dimethylamino)sulfonyl]phenyl} amino)-4"-methyl-4,5"-bi-1,3-thiazol-2'-

ylJacetamide;
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N-(2-{[3-(aminosulfonyl)phenyl]amino}-4'-methyl-4,5'-bi-1,3-thiazol-2-yl)
acetamide;

N-{2-[(2-chloropyridin-4-yl)amino]-4'-methyl-4,5'-bi-1,3-thiazol-2'-yl} acetamide;
N-[4'-methyl-2-({4-[(methylamino)sulfonyl Jphenyl} amino)-4,5'-bi-1,3-thiazol-2"-yi]
acetamide;
N-(5-{[2'-(acetylamino)-4'-methyl-4,5'-bi-1,3-thiazol-2-yl]Jamino } pyridin-2-y1)
acetamide;
N-[2-(2,3-dihydro-1-benzofuran-5-ylamino)-4'-methyl-4,5'-bi-1,3-thiazol-2'-yi]
acetamide; ,
N-(4'-methyl-2-{[2-(1-methylpyrrolidin-2-yl)ethylJamino} -4,5'-bi-1,3-thiazol-2'-yl)
acetamide;
N-{4"-methyl-2-[(2-pyrrolidin-1-ylethyl)amino]-4,5'-bi-1,3-thiazol-2'-yl} acetamide;
N-(4'-methyl-2-{[3-(2-0xopyzrolidin-1-yl)propylJamino}-4,5'-bi-1,3-thiazol-2'-yl)
acetamide;

N-(2-{[2-(acetylamino)ethyl]amino}-4'-methyl-4,5'-bi¢1,3-thiazol-2'-y1) acetamide;
N-(2-{[2~(dimethylamino)ethyl]Jamino }-4'-methyl-4,5"-bi-1,3-thiazol-2'-yl)

}

acetamide;

N-{2-[(2-hydroxyethyl)amino]-4'-methyl-4,5'-bi-1,3-thiazol-2'-y1} acetamide;
N-(2-{]2-(4-hydroxyphenyl)ethylJamino }-4'-methyl-4,5"-bi-1,3-thiazol-2'-y1)
acetamide;
N-(2-{[3-(dimethylamino)propyl]amino}-4'-methyl-4,5"-bi-1,3-thiazol-2'-y1)
acetamide;
N-{2-[(3-hydroxypropyl)amino]-4'-methyl-4,5'-bi-1,3-thiazol-2'-yl} acetamide;
N-(2-{[3~(1H-imidazol-1-yl)propyl Jamino }-4"-methyl-4,5'-bi-1,3-thiazol-2"-yl)
acetamide;
N~3~-[2'-(acetylamino)-4'-methyl-4,5'-bi-1,3-thiazol-2-yl]|-beta-alaninamide;
N-{4'-methyl-2-[(2-methylprop-2-en-1-yl)amino]-4,5™-bi-1,3-thiazol-2"-yl}

acetamide;
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N-{2-[(2-hydroxyphenyl)amino]-4'-methyl-4,5'-bi-1,3-thiazol-2"-yl} acetamide;
N-{2-[(6-fluoropyridin-3-yl)amino]-4'-methyl-4,5'-bi-1,3-thiazol-2'-yl} acetamide;
N-{2-[(4-cyanophenyl)amino]-4'-methyl-4,5'-bi-1,3-thiazol-2'-yl} acetamide;
N-{2-[(6-cyanopyridin-3-yl)amino]-4'-methyl-4,5'-bi-1,3-thiazol-2'-yl} acetamide;
N-{2-[(3-methoxyphenyl)amino]-4'-methyl-4,5'-bi-1,3-thiazol-2"-yl} acetamide;
3-{[2"-(acetylamino)-4'-methyl-4,5'-bi-1,3-thiazol-2-ylJamino } benzamide;
N-{4'-methyl-2-[(2-nitrophenyl)amino]-4,5'-bi-1,3-thiazol-2'-yl} acetamide;
N-{4"-methyl-2-[(3-nitrophenyl)amino]-4,5"-bi-1,3-thiazol-2'-yl} acetamide;
N-[4'-methyl-2-(quinolin-3-ylamino)-4,5'-bi-1,3-thiazol-2'-yl|acetamide;
N-[4"-methyl-2-(quinolin-5-ylamino)-4,5"-bi-1,3-thiazol-2'-yl]acetamide;
N-[4"-methyl-2-(quinolin-6-ylamino)-4,5'-bi-1,3-thiazol-2'-yl]acetamide;
N-[2-(cyclopentylamino)-4'-methyl-4,5'-bi-1,3-thiazol-2'-yl]acetamide;
N-[2-(cyclopropylamino)-4'-methyl-4,5'-bi-1,3-thiazol-2'-yl]acetamide;
N-{4'-methyl-2-[(pyridin-3-ylmethyl)amino]-4,5'-bi-1,3-thiazol-2"-yl} acetamide;
N-{2-[(4-hydroxybutyl)amino]-4'-methyl-4,5'-bi-1,3-thiazol-2'-yl} acetamide;
N-(4"-methyl-2-{[3-(methylsulfony!)phenyl]amino}-4,5"-bi-1,3-thiazol-2'-yl)

acetamide;

" N-{4-methyl-2-{(3-pyrrolidin-1-ylpropyl)amino]-4,5"-bi-1,3-thiazol-2"-y1} acetamide;

N-{2-[(1,1-dioxido- 1-benzothien-6-yl)amino}-4"-methyl-4,5'-bi-1,3-thiazol-2"-yl}
acetamide;

N-(2-{[(1-ethylpyrrolidin-2-yl)methyl Jamino}-4"-methyl-4,5"-bi-1,3-thiazol-2'-yl)
acetamide;

N-{2-[(cyanomethyl)amino]-4'-methyl-4,5'-bi-1,3-thiazol-2'-yl} acetamide;
N-[2-(isobutylamino)-4'-methyl-4,5'-bi-1,3-thiazol-2'-yl]acetamide;
N-{2-[(2,2-dimethylpropyl)amino]-4'-methyl-4,5'-bi-1,3-thiazol-2'-yl }acetamide;
N-(2-{[(cis)-2-(hydroxymethyl)cyclohexyl]amino}-4"-methyl-4,5'"-bi-1,3-thiazol-2'-

yDacetamide;
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N-(2-{[(trans)-2-(hydroxymethyl)cyclohexylJamino}-4'-methyl-4,5"-bi-1,3-thiazol-2-
yl)acetamide;

N-[2-(sec-butylamino)-4'-methyl-4,5'-bi-1,3-thiazol-2'-yl]acetamide;

N- {4-methyl-2-[(pyridin-4-ylmethyl)amino]-4,5'-bi-1,3-thiazol-2'-yl} acetamide;
N-(4"-methyl-2- {[4-(morpholin-4-ylsulfonyl)phenyljamino}-4,5"-bi-1,3-thiazol-2'-yl)
acetamide;
N-[2-({3-[(butylamino)sulfonyl]phenyl } amino)-4'-methyl-4,5'-bi-1,3-thiazol -2'-yI]
acetamide;

N-{2-[(cyclopropylmethyl)amino]-4'-methyl-4,5'-bi-1,3-thiazol-2"-y1} acetamide;
N-[2-(cyclobutylamino)-4'-methyl-4,5'-bi-1,3-thiazol-2'-yl]acetamide;
N-[2-(2,3-dihydro-1H-inden-2-ylamino)-4"-methyl-4,5'-bi-1,3-thiazol-2"-yl]
acetamide;
N-(4"-methyl-2-{[2-(methylsulfonyl)phenylJamino}-4,5"-bi-1,3-thiazol-2'-y1)
acetamide;
N-(4"-methyl-2-{[2-(1H-1,2,4-triazol-1-yl)ethyl]anino}-4,5'-bi-1,3-thiazol-2'-y1)
acetamide;

N-(2-{[3-(1-hydroxyethyl)phenyl]amino }-4'-methyl-4,5"-bi-1,3-thiazol-2'-yl)
acetamide;

Methyl (4-{[2'-(acetylamino)-4'-methyl-4,5"-bi-1,3-thiazol-2-yl]amino} phenyl)
acetate;

Methyl N-(4-{[2"-(acetylamino)-4"-methyl-4,5'-bi-1,3-thiazol-2-ylJamino} benzoyl)-
beta-alaninate;

Methyl N-(4-{[2"-(acetylamino)-4"-methyl-4,5'-bi-1,3-thiazol-2-yl]amino} benzoyl)
glycinate;

Methyl 3-(3-{[2"-(acetylamino)-4"-methyl-4,5"-bi-1,3-thiazol-2-yl]amino} phenyl)
propanoate;
3-(4-{[2'-(acetylamino)-4'-methyl-4,5'-bi-1,3-thiazol-2-ylJamino } phenyl) propanoic

acid;
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Methyl 4-{[2"-(acetylamino)-4"-methyl-4,5"-bi-1,3-thiazol-2-ylJamino} butanoate;
Methyl (3-{[2-(acetylamino)-4'-methyl-4,5'-bi-1,3-thiazol-2-yl]amino} phenyl)
acetate;

N-[2-(allylamino)-4'-methyl-4,5'-bi-1,3-thiazol-2'-yl]urea;
N-[4"-methyl-2-(pyridin-3-ylamino)-4,5'-bi-1,3-thiazol-2'-ylJurea;
N-(4"-methyl-2-piperidin-1-yl-4,5'-bi-1,3-thiazol-2'-yl)urea;
N-(2-anilino-4"-methyl-4,5"-bi-1,3-thiazol-2"-yl)urea;
N-{2-[(4-hydroxyphenyl)amino]-4'-methyl-4,5'-bi-1,3-thiazol-2'-yl }urea;
N-[2-(pyridin-3-ylamino)-4,5'-bi-1,3-thiazol-2'-yl]acetamide;
(4-{[2"-(acetylamino)-4"-methyl-4,5"-bi-1,3-thiazol-2-ylJamino } phenyl)acetic acid;
N-(4-{]2'-(acetylamino)-4'-methyl-4,5'-bi-1,3-thiazol-2-ylJamino } benzoyl)-beta-
alanine;

N-(4-{[2"-(acetylamino)-4'-methyl-4,5'-bi-1,3-thiazol-2-ylJamino} benzoyl)glycine;
3-(3-{[2'-(acetylamino)-4'-methyl-4,5'-bi-1,3-thiazol-2-yl]amino } pheny!) propanoic
acid; :
N-{2-[(4-ethoxyphenyl)amino]-4’-methyl-4,5’-bi-1,3-thiazol-2’-yl} acetamide;
N-{4’-methyl-2-[(4-methylphenyl)amino]-4,5’-bi-1,3-thiazol-2 -yl }acetamide;
N-{2-[(4-{[(4,6-dimethylpyrimidin-2-yl)amino]sulfonyl} phenyl)amino]-4’-methyl-
4,5’-bi-1,3-thiazol-2’-yl}acetamide;
N-{4’-methyl-2-[(4-{[(5-methylisoxazol-3-yl)amino]sulfonyl} phenyl)amino]-4,5’-bi-
1,3-thiazol-2’-yl}acetamide;
N-[2-(allylamino)-4’-methyl-4,5’-bi-1,3-thiazol-2’-yl]propanamide;
N-{2-[(4-{[(2,6-dimethoxypyrimidin-4-yl)amino]sulfonyl} phenyl)amino]-4’-methyl-
4,5°-bi-1,3-thiazol-2’-yl}acetamide;
N-{4’-methyl-2-[(4-{{(5-methylisoxazol-3-yl)amino]sulfonyl } phenyl)amino]-4,5’-bi-
1,3-thiazol-2’-yl} propanamide;
N-{2-[(4-{[(4,6-dimethylpyrimidin-2-yl)amino]sulfonyl} phenyl)amino]-4’-methyl-
4,5’-bi-1,3-thiazol-2’-yl} propanamide;
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N-(4-{[2’-(acetylamino)-4’-methyl-4,5’-bi-1,3-thiazol-2-yl]amino } phenyl)acetamide;
N-{2-[(4-aminophenyl)amino]-4’-methyl-4,5’-bi-1,3-thiazol-2’-yl} acetamide;
N-{2-[(2-ethylphenyl)amino]-4’-methyl-4,5’-bi-1,3-thiazol-2’-yl} acetamide;
N-{4’-methyl-2-[(2-methylphenyl)amino]-4,5’-bi-1,3-thiazol-2’-yl} acetamide;
N-{2-[(4-bromophenyl)amino]-4’~methyl-4,5’-bi-1,3-thiazol-2’-yl} acetamide;
N-(2-{[4-(aminosulfonyl)phenyl]amino}-4’-methyl-4,5’-bi-1,3-thiazol-2’-yl)
acetamide;

N-{2-[(2,5-dimethoxyphenyl)amino]-4’-methyl-4,5’-bi-1,3-thiazol-2’-yl } acetamide;
N-{2-[(3-acetylphenyl)amino]-4’-methyl-4,5’-bi-1,3-thiazol-2’-yl} acetamide;
N-(2-{[4-(dimethylamino)phenyl]amino}-4’-methyl-4,5°-bi-1,3-thiazol-2’-yl)

acetamide.

A pharmaceutical composition containing at least one thiazole derivative according to

any of claims 1 to 17 and a pharmaceutically acceptable carrier, diluent or excipient
thereof.



