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Thi azol e derivatives and use thereof Field of the
invention This present invention is related to the use
of thiazole derivatives of Formula (1) for the
treatment 5 and/or prophyl axis of autoi mmune

di sorders and/or inflammatory di seases, cardiovascul ar
di seases, neurodegenerative di seases, bacterial or

viral infecti onsll-hl%iee Hvatived seﬁﬂ&%f) atitis,

mul ti-organe failure | dney di seases, atel et
___aggregation, cancer, transplantation, spern1 motility,
EE&lﬁaigﬂnﬁmyme deficiency, spermnotility, graft
: : :
This ﬂ’rgéeﬁt 1{14/&1%08 gs ek E}{el‘ﬁ(’)sla %ﬁ}héa?gﬁcd t&"é’?t?}\?g?f 1\:‘/6\;1%11 O@f 1%& BHe'treatment

and/oﬂ‘ﬂpdchﬂh&laxrsn of mutoahinyne hddsordeins Bintlioo NinB4mma®ry I”chseasm; wardjovascular
or function af the E% hqi.nhosi.t i de- 3:- kln

discasg, EHOBRRICTIE FISCIoHy QREFOH (0 HOPREP 1 BEEYs o s g reaii,

multi-ofJad&ShilaY kidhe§ " HkéRa, Slh@ral dgoR@atiét, €canber atdnsplantation, sperm
prollferatlon cell survjval, vascularlzatlon

motilifye whitreeyte defidieneyi sgrm gaidios erall KiesHoR ot lung dnjpties. Specifically, the
preserg ﬁ%\%&@% Iy rem%g){oatﬂﬁzolg: UAckitdelve Wb th ﬂlﬁﬁbﬁj hotably the inhibition of

actin reorgani zati on and chenot’axi s
the ac(iGayod fa;lctloﬁQﬂ? the phosphoo®sitid@9ekindb6s PIIGH 7 and
Vanhaesebroeck et al., 2001, Annu. Rev. Biochem, 70,
535-602). The term P13K is given to a famly of lipid

BackdebitissTshaval&lioni N mammal s, consi sts of ei ght
1dentitied P13Ks that are divided into three
Phosphgimositidg Pridsasay (BBHshGavo 2t gritical sigpaliing releaigeqlhapfiforation, cell

survival Raldufdra eﬁ‘leMb Abntehafﬁgqrg %ﬁﬁoée {HRp, Hourfile I owth membrane

cdnsists of fwo sub-groups, ass |Aand d ass
rufflin@, aapero:ﬁde: proslusticn, ttuamosganﬁe@aon epdiicheretyxis r(Ctmtley, 2000, Science,

296, 1{6:?? 2?2? e &1;18% %H%é ?zoc telmor}% fy].;}ja 6(5)16

The t@ﬁﬁ)smhotly rngnnt@ ] e‘andgae,s lﬁbﬁd mﬂaeers whmhehnﬁ;)amnwm @nsists of cight
cat al étlc sub-unjit of 1| kDa.  Three catalyt|§$for

identlf Bql a aredigided 'g}to Ilgg§ s%gpmlquseaccp i structure and their

mﬂmugﬁgégﬁﬁaq{p85a p85(3, p557, p55a and p50a) exi st for
class. 25 Class IB are stinulated by G protein

Class ([ gyoup i PIKisteonsists hBtwer sodiigreuriscClasplAcandi Glass Bhe onl y

Class ijg 811{;%6 ot aéle% k[ﬁq rtegulat%f G 9@@5&%&;}1&1@ f%@i&é]ﬂéﬂ&%% interactions via the
interat@@ibASRr honwlegye? HSHP) d(ﬂﬂz)m vittapisosphotibsiKs resulhfps iof ether proteins)

B A 1 S S IR T R

el B 9 B4 5 5 iy,

Class€latt kipalaied CHNEE pr@eéini [Q}Ofs@o" amitspbf h@eroﬂﬁﬂerﬁaﬁi‘proteins The only
ubi qui tously expressed, while S and y arc

charaefprizsdfmesalber pf Elass BB deP3Ky (0 HOVKatelvtic @ﬁugm; gorggly.ﬂ(ed with a 101-kDa
,Egﬂag ;S&km?&ﬁﬁ&h nmuscl e cells, nyocytcs and

Class IT PI3Ks comprises o,  and y isoforms, which are approximately of 170 kDa and

characterized by the presence of a C-terminal C2 domain.

Class IIT PI3Ks includes the phosphatidylinositol specific 3-kinases.
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endot helial cells (Vanhaesebroeck et al., 1997, Trends

Bi ochem Sci ., 22(7), 267-72). Their expression m ght

al so be regul ated in an inducible manner dependi ng on

the cellular-, tissue type 5 and stinuli as well as

di sease context. P13Ks are enzynes involved in

phosphol i pid signalling and are activated in response

. | .

mhe o ke Lt hoihL LA i PRy ey it e
more $§pecifioaldsexpegstalkin nicshacwiatopsas a@itldysteny smootinswidl¢ exlls, mpatytes and

e WA SEmr b3 o 3057 BOAACHPR it 320572, T

cxpressicinAighCaAsb BEickiiated i MMdAGHRI th@iner @pehdify 6n tHeddellilar-Atissue type
second step transmt signals to PlI3Ks by

and stimylf g8 wel] asidispaseqoyiest-| i ng events), such as small
GTPascs, kinases or phosphatases for exanple.
Phosphati dylinositol (Ptdlns) is the basic building
PI3Ksdro chzyhes invodveidrio phasphéligidisighalbsg srel ark ngtivtediin respénse to a variety

or B KRR SErfEI A RSB SRRl pppere e, epigel merotion
hormde8, Stifes Hifides anldhediod@dmilis Ghe lalso Dyentrdiediuladcrd3s esgulation by
group of Ptdlns has fjive free hydroxy groups and three
other gignallingsmolgewles Gupss-tels, merersn BpPragipalasigepl j Gan caativae;sqme parallel
pathwdl{ thef i scCHI DAL AnSRR signh 15 B13AD ﬁ1§a-c8ﬁﬂe§rﬁr%ﬂﬁﬂﬁ1§te9&1ts), such
rivatives are collectively referred as inositol
as smplhGI Phsok, kinades aphogphewpisdomexeimpledcs (Pl s). Eight Pl
speci es have been docunented in eukaryotic cells 20
(Vanhaesebroeck et ad., 2001, above). Pls all reside
PhosphBtidyBiRb&ieh €BtdBRYl isthe sk Buildingsblbek fdti thasmeacellular inositol lipids in
phosphat as¢s, and_li pases, In vit

eukarm{g:sclgﬂﬁ ,cyps‘;qtyélgtqﬁ Q'@yﬁwgﬁlﬂ -pléqsgﬂagé Qgé lt%s zm](eﬁio\gfl jts phosphate group

iak{ .t ' PPQRIsH8Sive free hydr d three of
to dla%%lgg'gﬁxg% i%ﬁﬁ%sg’dgif %ﬁd%ié\tl% Iénisat)%, s ve free hydroxy groups and three o

these pivosfohad itdybd pheiphotylatedfivsqsatia diffoten) mpmbinations. Pidlns and its
hosphat i.dvl i.nositol -4,.5-hi pho (PRI ( 2) -

phOSp?lggy%%% [ \‘/1% ‘g/atlg‘;"‘ésneralget [ ﬁ%ﬁ%tc ﬁ‘r’ eg ﬁ?%%gpracs)du%? §?OE)2§ hospholipids  or

phosphaitiesiidgsh BRhatBight| iPhogjetiol BaveD boah odgehmiceted Pin( 3gulRaryotic  cells

phosphati dyl i_nosi t ol 4- bi sphasphat.c Pl (3,4 %% and ..
(VanlgaisBeacat Peadh PG i00vo) S A s Guathcanes e g5 0w 1ot kinascs
phosp@ﬁﬁ&s%gﬁﬁgéeﬁ below). 3 OHHOO HO01'n HO3 2H O P-0O

HHO 0 i CO0o0 ]
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 (PI(4,5)P»), respectively generating three lipid products,
namely phosphatidylinositol 3-monophosphate (PI(3)P), phosphatidylinositol 3,4-bisphosphate
(PI(3,4)P,) and phosphatidylinositol 3,4,5-trisphosphate (PI(3,4,5)P3 (see Scheme A below).
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Inositol ring O Ptdins (Phosphatidylinositol) P13K 0
o O OHno- - ~HO ®RHO-P-0 3 H11 YHO
H2ZQA1Q i i OPi(3)P
(Phosphati dyl i nosi t ol 3- nobnophosphate) Schenme A The
preferred substrate for Cass | P13Ks is Pi(4,5)P2.
Class Il PIKs have a strong prefererence for Ptdlns
as substrate gwer PI(4)P and PI(4,5)P2. Cdass Il

Pl 3Ks carHidil y use Ptdl ns as substrate 5 in vivo and
are | i e r@sponsible for the generation of
nost PiH im eFPsO (Vanhaesebroeck et al., 2001,
above). T HBhOSphOIhOSItIdeS intracel lular signalling
pat hway begi ns wqth the binding of a signalling

nDIeculeléegfraceli:ﬁar\krgandgyﬁs¥$nﬁ#r\/Teceptor

Il
di meri zatron, tra %FMQ)Al/XQL}EL}K\}@ngQ//
receptor (e.g. recept tyr05|ne klnase)) to a

G protein linked tranfhcnbranc recept or |ntegrated 1
o into the plasma menbyane FéwsPhpsphatidglinopted act i vat i on
of PI3Ks. Once activatpd, PlI3Ks convert the nmenbrane
phospholipid PI(4,5) 1R into PI(3,4,5 P3 which in
turn can be further convEB¥ed into another 3
phosphory® at ed form of | phosphoi nositides by 5 4
speC|f|@g| sphoi nosi ty de phosphat ases, thus P13K
enzynat clagiH vity results either directly or
R he) generation of two
|tuU sub-types that function as second
nesseng@rﬂoﬁn1§h€ § cel lular signal transduction
(Toker et al ., 2ﬁb2 Cell Mol. Life Sci. 59(5) 761-
HC 0

to % X % N
O\H/\/\/\/\/\/\/\/

o

PI(3)P (Phosphatidylinositol 3-monophosphate)

Scheme A

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

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

into the plasma membrane resulting in the activation of PI3Ks.

Once activated, PI3Ks convert the membrane phospholipid PI(4,5)P; into PI(3,4,5)P3 which in
turn can be further converted into another 3’ phosphorylated form of phosphoinositides by 5’-
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79). 5 The role as second nessengers of phosphoryl ated
products of Ptdtns act is involved in a variety of
signal transduction pathways, including those
essential to cell proliferation, cell differentiation,
cell growth, cell size, cells survival, apoptosis,
adhesion, cell notility, cell mgration, chenotaxis,

spec1ﬁcnhfélﬁ)§%ﬁlﬁnosmﬁte%|6§¢h%a?% HRAPI3R9E TR Rktic 5& ity SBRIRS e1ther dlrectly or

vesl |ck|ng and Tmret abolic t o
1nd1re¢tBt an rthe 200¢atigvb lof tW@dE} -filodplyoisysgjde3sub- tgpgs thay égmtm| as second

ells t

messepglfE B PFREP IV ENt B ason(EFker & 4a PP Ul el 1y e 5965 761-
79). called chenokincs is involved in many inportant

di seases such as inflammation/auto-imunity,

neur odegener ati on, angi ogenesi s, invasion/netastasis
The rﬁ@ qs ‘é\&%ﬁ&‘ nﬁ@@h &0 of gﬂ’&?ﬁbr?fateﬁ frodu%QQQ PATASHAQS inV8HRY in a variety

260- 4, |rsc 000, Sci ence 287(5455)

of mgm}&@ng@gthﬂ pasl(waye,tmdudmg g@:@qessmgg ¢!l pradifaragion, ¢ell differentiation,

A
coll efp 2 . osEhAs ooy iiion, £6) mlINE R pieilon,gpomotais
invasibn, bﬁosmle@llvmahmememamgh shbipe ehdngesir vesicdp anasficking and metabolic

st T DL SEPED, S8 BEIRLEE St o
cells t%(vaﬁ‘i a eot&&ﬁéﬂoﬁ%&a@ﬂﬁ@ of efehicad Q@?&c@ﬁt)s al&chﬁﬁﬁ Qﬁémokmes is involved

bi ochem cal studies reveal ed that, dass | Pl3Ks (e.qg.
in m@hysdmp@tans ofliseaseP19KN) asr en%amatlmm fIIguRiLy, o figurodegeneration,
weiof ST o Syed 18 AHEURA ) by Bl SR Sl Yo 21
260-4pulitseh ret ki ,n2006, Saencei18y(54a$) M@yﬂar]ézrﬁ’blee al.0 200N JSEB J. 15(11)

2015 )RR E A SNl P By, 22, S5t ot oo
regul atory 25 nmechani sm PlI3Ks appear to be involved

in a nunber of aspects _of |eukocyte activation.
PI3-kisgs: aefivetomtisdhe loekicysd tachq mwiyeﬁ da %é?é}gesfrfoeﬁ%lulaé responses

1nclu<€%§e{llcﬁ V\hl é 9&1&1@&&1 éﬂdta? é]tjtaﬁ R & fn BB O@ﬁr‘r@nt‘ﬁzology, 5, 577-

an | St mu atory nol ecul e
99, Yéwet d.h@%cb‘diwa:’e; 257, MO3T0i)eI s in response to antigen.
30 These effects are linked to increases in the
transcription of a nunber of genes including
Receﬂt Hichbaiekl fodied dekealdd thal) Cld¥P P PITKY (cl. ©dsk THlisMbrth PI3Ky) are dual-
factor (Fraser et al. 1991, Science, 251, 313-16).
specifig kinascsnzyshesChn gheyidisplayhbath Jipidderase aﬁgew (phespherylation pﬁphospho-
1n051tgir«l,% (fi(slc ?ag %s bl%?eqff‘ kInt%seant@it% ua{sethE)Q flfe ‘qtlée ?(% glrdll%lglg lPho%)horylatlon of
other i profeirc edsl swhstrawat urmludn@lalutd pirosphomylels&esam imtmatrh@albacular regulatory
P13Ks play an essential role include suppression of
mechatd¥ft osi s, 5 reorgani zation of the actin skel eton,
cardi ac nyocyte growth, glycogen synthase stinulation

PI3Ks prear to be involved in a number of aspects of leukocyte activation. A p85-associated
PI3-kinase activity has been shown to physically associate with the cytoplasmic domain of CD28,
which is an important co-stimulatory molecule for the activation of T-cells in response to antigen.
These effects are linked to increases in the transcription of a number of genes including

interleukin-2 (IL-2), an important T cell growth factor (Fraser et al., 1991, Science, 251, 313-16).
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i nsulin, TNFa-nedi ated neutrophil primng and
super oxi de generation, and |eukocytc mgration and
adhesion to endothelial cells. PlI3Ky has been
identified as a nediator of G beta-gamma-dependent
regulation of JNK activity sherein G beta-gamma are
subunits of heterotrineric G proteins. 10 Recently, it

MutatRiES  ucir gLR%Qn foAgtr 154 {with Wﬁlnh%flbmﬁ iMare to initiate IL-

signal's vari ous | - coupl ed receptors
2 productidr, anggestingta ciitical 0D PIBrvivase ity T ¢l &tivadan.51) and
its central to mast cell function, stimuli in context

of | eukocytes, inmunol ogy includes cytokines,

Cellulah @rodiséseesn wiaelt Mﬁi{si’lpliy @antisoaiihl @sle inoludg supysression of apoptosis,
aggregation factars, wth factors, viruses or
reorgaRksRHio b tegetin é&%{ﬁanl Hdac, Ty Beye groxih, PERpESn SyTitkgsp timulation by

insulitCINF o-hrdial dgﬁz/ Ieé Iﬁlg@%n}l? -and Juph&ald Fé‘nei‘amah bidd9Egkocyte migration

dgai nst in s of ‘a fam enzymes
andadimmndEendathahﬂlcells ool s for decipheri ng functions of

each enzyne. Two CcO oungg‘ Y29400 mort nniq . .
anlﬁ a- g%eéi INK activity

PI3Ky(Ita|s bgen e téifuideqs)a mg @r B

where'fﬂ G%%— an lllpél% @ﬁﬁmtybﬁﬁe%erﬁi@ﬂ%ﬂé@ﬁro@é‘n% non-s peCI f Ic
P13K inhibitors, as they do not distinguish anong the

Recen‘tlyu it lmsr’d@em slessfib@l s PI3Ko) Blayisriafasma©nCsig@ils Zirough various G(i)-

0,,1,0 00 94002 \Wr,

coupf SRR {FRTReut el W 0BG o GLAT bl R B o mas. co

functibd,3 st BRSRAS cdtexti B tBEkoERBY eumhuﬂold@ indVadks dcytaa@es chemokines,
val ues for LY294002 agai nst each of these P13-kinases

adenogings, Apibediass Inteeris, Qgrmlewéw@ﬁ, giowth fagtpss, VARyscs egeljormones for

exam]Ela SEJWH} et 20018} "I Yei, 318 8"1‘5’6}990?'54 on CK2 protein

ase and sone inhibitory activity on
phosphol i pases. 6 Vbrtnannln is a fungal net abolite

Spec%gggﬂlq)é %ﬁr%\éﬁ% Pﬁ]ﬁd&% ol b 1:1‘8 ? 1:% #VI ﬁ%e rovide \}aﬂlgble tools for

deciphdiiigfiridtions offcabl Sdkyaet i VI ty by vvort manni n eI i m nat es
t he subsequent cellular response to the extracellul ar
factor (Thelen et al, 1994, Proc. Natl. Acad. Sci.

Two L&g}?o&&s 1282064 hnd mﬁﬁdnﬁﬁlﬂéc?hweﬁﬁﬂ&? [RRBHRER widdhpWsed as PI3-

P13K activity in 5 cells of hematopoietic
kinas¢ inh@xiges. Tpeaetqommoamdswrﬁ oon-srseiic 1§3Kﬂnhlbﬁ91§=e@§ thgy do not distinguish

among Eheef{)urt ﬁé@rﬁﬁerg f &1‘%&‘4‘10;913 Lises.

0

°|“Oo
L

LY 294002 Wortmannin

ICso values of wortmannin against each of the various Class I PI3-kinases are in the range of 1-10
oM and ICsp values for LY294002 against each of these PI3-kinases are about 15-20 uM
(Fruman et al., 1998, Ann. Rev. Biochem., 67, 481-507), also 5-10 mM on CK2 protein kinase
and some inhibitory activity on phospholipases.
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is involved in many of the non-nenory i mune response
associated wth acute and chronic inflanmation. Based
on studies using wortmannin, there is evidence that
P13- ki nase function is also required for sone aspects
of | eukocyte signaling through G protein coupled
receptors (Thelen et al., 1994). 1 o Morever, it has
Womgﬁﬁ}l %‘0«1 I%Qf‘trné’é@d'oﬁl@%éh 3 cksfid9 40RBid! lﬁ?lgk act1v1ty by binding
ncut gration and superoxi de rel ease. Howe
covalamlyetg thm cettalagc dhwsin ofotioenmimed hitvtiordps P13y mtwm?bwgrtmanmn

ellmumﬂfis the %Jypc?qlﬂ%r&: c% lfﬂ%a%%p(?ng% F(b :c;eé{rraceﬁ oirfar@rt:pr ZP}? il al., 1994, Proc.
Natl. M@aoelplme d{jSAn Ifu hmg@d) eﬂﬁi&gﬂftntskﬁltlﬁmﬁnfaﬁﬁml iowheePI3K activity in
i ndicated that P13K iphibitors, for exanpl LY2940
cells of fgmeiappietie Hngane, DericulFrly SouFmPRlg RAOSKEY. gn §ihet pcs o féukooytes,
is 1nv8§1'é&% Many ! FLHRE 'nGn—%%{H ifnfhutle rEPEhdet A¥6didted FithNicute and chronic
003, Curfent Drugs, 6(10), 946-948). Recently,

lnﬂmmnMEmole derivatives have been recently devel oped as

AL 8, 0, TR BB R AR i o

some dﬁ;fdcwaifllmcﬁé signelifigothk@iph r@padicin coupled recBRorsNTheleiRot bl., 1994).

SURECY TR e ——
supenBédé Nkt FoweveR3in ZomWiéh G4 QRRE Q:Zm?bﬁrﬁisodiﬁﬁott Jﬁhtﬁig@isﬁ among the

derivatives of the follow ng structure:
various isoforms of PI3K, it remains unclear which particular PI3K 1soform or 1soforms are

involved in these phenomena.

Some results have indicated that PI3K inhibitors, for example, LY294002, can increase the in
vivo antitumor activity of certain cytotoxic agents (e.g. paclitaxel) (Grant, 2003, Current Drugs,
6(10), 946-948).

Recently, thiazole derivatives have been recently developed as PIBK inhibitors (WO
2005/021519; WO 04/078754 and WO 04096797).
WO 2005/021519 discloses thiazole derivatives of the following structure:

WO 04/078754 discloses thiazole derivatives of the following structure:
N
" [y
S \R1

R R*

WO 04096797 discloses thiazole derivatives of the following structure:
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RI SR NAY R3 The high relevance of the P13K

pat hway in sone wi dely spread di seases stresses the
need to develop inhibitors, including selective
inhibitors, of PIKs. 5 Summary of the invention One
enbodi nent of the present invention provides
substances which are suitable for the treatnent

and/ or prevention of disaqpders related to
phosphoi nosi ti de- 3- ki nases, 3Ks H Anot her enbodi ment

of the present inventg pr Vi substances whi ch are
suitable for the t o St nent aigd/ or prevention of
aut o-i mmune and/ or i nfN tory disorders. Another

enbodi nent of the presentr® nvention provides
substances which are suitable for the treatnent
and/ or prevention of cardiovascul ar di seases.

The highorelevaneengfolir PEHK ngthwapdn semsemidelypesad; %WaiﬁSosmeﬁﬁé% the need to
devel YRRHABERCNEE B R cShlib AL rpfks L he L1 eat rent

nd/ or pfeven on o neur odégener ati ve di sorders.
Anot her enbodi nent of the present invention provides

S subst ances which are suitable for the treatnent
nggﬁﬁ#iﬁi4ﬁﬁﬁggﬁlon of a disorder selected from
One &@bddbRl o Rtd Pros@lt inddiohi SrosidedIslibdigiges waikchaaichbEitable for the
pancreatitis, nulti-organe fail ure, kldne di seas
treatﬂﬁpm@r%@r%@@m@gcmwmers;ra}?&eélrto phespheigpsifdest 8}45@55%‘3%%1
nmotility, erythrocyte deficiency, graft rejection,
lung injuries, respiratory diseases and ischemc
Anotheo ruhibbdiorest oﬂﬁmtpresenemcntme provadest substpiass evhtich are suitable for the

treatn}egt ar@gér%ged%{ltg(%ﬂ of 2 tSo ergrlurféal d&)ﬁﬁlﬁfé uda?%r\g(&ﬁs% ?g teyaglr €

function of phosph0|n03|t|de 3-kinases, PI3Ks in
di sease states in manmals, es eQ|aI in hu

Anothep smbedimei B MFGHESe8! M FRHgS QLRSS SHDRARGSD Wr@abveoﬁ@&aﬂe for the

treatnfbﬁ%rﬁi%r MG ofRUAK VRSEIrideRhses f Or mul ations for the
treat ne of and/or di seases nedi ated selected from

ot

aut o- |nnune inflannatory di sorders, cardiovascul ar
Anoth%lr %e%sgl%e]np Sf[h% ergs%ﬂF n@%%tgo’% ?é?\ﬁﬁ%?{uggwh%%g;ﬁiélfé{e%ﬂable for the

treatrﬁent ind/@pgaratidroof ngu@degdndndye disedases, platelet 5
aggregation, cancer, transplantation, spermnotility,
erythrocyte deficiency, graft rejection, lung

AnotcRicHibo@nent 66 ﬁier}%lﬁééhi/ il SES Groddss dubSBRIEk Gvhich are suitable for the
condi tions. Another enbodi nent of the present

treatmony end/poprepension s diserdetesdectedy fremebaptesial #ghyiral riafeetions, allergy,
asthrrfgtr ‘ﬁ@tteh ﬁ o&l&ﬂls%g%ﬂ rféihﬁgl 99 ﬁlg%s?uf)lgfelem%egation, cancet,

ofy cdr di ovascu
transplantatmn, sperm motility, erythrocyte deficiency, graft rejection, lung injuries, respiratory

diseases and ischemic conditions.

Another embodiment of the present invention provides chemical compounds which are able to
modulate, especially inhibit the activity or function of phosphoinositide-3-kinases, PI3Ks in

disease states in mammals, especially in humans.
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10 di seases, neurodegenerative disorders, bacteria
and viral infections, allergy, asthma, pancrcatitis,
mul ti-organc failure, kidney diseases, platelet
aggregation, cancer, transplantation, sperm notility,
erythrocyte deficiency, grafg rejection, |ung
injuries, respiratory diseases and ischcmc
v .
vt IR of o 8, SRR B! o B g gt
formumlohls fiot 3he Rreagthdntwole ped/ar RliscaRd mediard afrlect@tbfﬁrone chufqyimmune,
1nﬂan'}§?lag %ﬁ(ﬁe%g d quﬁ%fglﬁﬁr %%ﬁaps%% gnv\?y}lrd)gégenler Ve glﬁ(r’]r ers, bacterial and viral
infect®@s,0laleddy, taRthin@l, nparitrdalilis,f ultirdepans aa,ﬂuf&dkﬂaaje ndiscake¢s, platelet
anot her enbodi pent,, the |nve t|on rOVIg a use gf.a .
ager e%%o%eeratfértﬁpapwgowpﬁm %’P Lyg F‘)Yt Beyte %*il‘%y’ graft rejection, lung
1n1ur1&rlee9][§i ﬂ(%eé’sfes SnPRAHABE 3Hditfak. conmposition for the
rea of a disorder selected from auto-inmune,
|nflannatory di sorders, cardiovascul ar di seases,
Anothlre]:ﬁ u(rec ﬁ%ﬁe@? glt prgsle or dgﬁt‘%n gléor\{gﬁg;ate He@sadaﬁ)q t}ﬂa rt?elatment and/or
preveﬁ(idri of dipales ‘sﬂedtw e‘ronkladm)ejmmihtee asfesymatpiyatisbeers, cardiovascular
ggregati on, cancer, trans tat , .spermnotili
dlseasgf WWPG?:%PP%“H%? qhé(?rgﬁ:fé,}})acﬁpgllf vllr@] Jélge(cpg ﬁ%% asthma pancreatitis,
multl-'ogﬁaﬁé | Bfure! GSdHch AlRENMes]| SIRRARS SagdRbatiSif; h@dﬁb@r CREpIhnt@iéh, sperm
ot her di seases and i sorders assocCiated wth the
motiligh seyshrocyte deficiercyd gmil’trra@etson ynpidisjuries rrpnirgfaky diseamgs and ischemic
9&% y. 5 In anot her enbodi nent, the invention provides
a pharmaceuti cal conposition conprising at |east one
a conmpound according to Fornula (1) and a
pharmaceutically acceptable carrier, diluent or
exci pient thereof t o In another enbodi nent, the
invention provides a method for treating a patient
suffering froma_ disorder selected from auto-inmune,
In ong emnbashimentohg inyesinnaupeidesdhiagele derdvatives ofdiosmuladb:
neur odegencrati ve di sorders, bacterial and vira
i nfections, allquyTNast \ fcreatitis, nmulti-
or gane fallure ki dney ses, platelet aggregation,
cancer, transpl antatHon, S ermnotility, erythrocyte
deficiency graft rejectlon,#3ung i njuries,
respiratory di seases and i schem c conditions

(1)

condi

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

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

medicament.

In another embodiment, the invention provides a use of a compound according to Formula (T) for
the preparation of a pharmaceutical composition for the treatment of a disorder selected from

auto-immune, inflammatory disorders, cardiovascular diseases, neurodegenerative disorders,
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15 nd ot her diseases and disorders associated with the

phosphoi nosi ti de- 3-ki nases, PI3Ks. The nethod

conprises adm ni stering a conpound according to

Forrmula (1). In another enbodi ment, the invention

provi des a nethod of synthesis of a conmpound according

to Formula (I). 20 In another enbodi nent, the

dgs ; a

bactex?%é?&]wr%et 5 t?dﬂg % :g%?l:ﬁg g}?i%tﬁtﬁgsd Iirf‘l}llgle %%afgé;faﬂuk kidney diseases,
platelétohggregatign,p garegt, atrh@pbntwo@te SpRe; mOttlllltmserafthQY@ deficiency, graft

ous. chem cal les tha

ety i L o GG WoERe PRl ARTrDi Sk 30, per digeases and
disordefy adftRlateduniit B @h&sph&h@ﬁﬂ& DUinabdyePI3KR Gcﬁirﬁprﬁﬁlglm_ﬂ( @hd .

cl ai ms unl ess an ot herw se expressly set out

definition provides a broader definition. "Cl-C6

I

nanie a1 G TRRDNE A8 Al BN bgb g ks
one a&umbovami avebidydg, toeHdmylhl,a (i) prdopyharmasawpicallyydcceptatidercarrier, diluent or

ﬁ? é} tert-butyl, n- 30 hexyl and the |ike. By
exmpﬁﬂ "Cl-Cl2 -alkyl " refers to nonoval ent al kyl

groups having 1 to 12 carbon atonms, including "Cl- C6

-al kyl" groups and heptyl, octyl, non decanoyl
In anmééﬁaqvéwer&,dhe HrgniRsaRrexidey p negthadoler §ﬁ@mgapﬁeat suffering from a
disordeRt! §dfbcted Sh&RS abRd-RRRRA! ﬁﬁ’ltam‘fiJ Aoy QSOHIREs, NRifdFaskulaP diseases,
f car%on atoms, "O-Cs -alk refers to nonoval ent
neurodégcyd:ragveodup@dem,vba‘rg:rml ad 81rda1nfeghomst elergymmsthma, pancreatitis, multi-

ogang K5 DU, kBB TR b Pt SRR 3P vy,
erythrogytk Méficigcef g&ﬂl Bdjyctich; 160g n@dmﬁ’éﬁ] respiiatire idisedses hlﬁﬂﬁéheﬂﬁe conditions
carbon has been replac ﬁ%fa het e Qato kected

nd othq.roﬁa,s«g;ises,\lalgﬂr d§°"die7f§c?§§8"?1ﬁ§ IF;OR]gps (stm jnases PI3Ks. The
memadecfoﬁfpasésoddaﬂmgkea@g MG SR haBRAihE B RAEY®). 1 ¢ group of

to 14 carbon atons haV|ng a singléering (e.g
phenyl) or nultlple condensed rings (e.g., naphthyl)

In an(ﬁﬁ%reembp@nlileé a%? %1” tio yﬁ%@f@é{]x hletl{%laem &18&”&’ Lf Qgﬂn}{)/&ﬁd according
0]

ers roups
to Foranu(d ¢1§26- al kyl substltuent i ncl udi ng nethyl [

phenyl, ethyl phenyl and the like. "Aryl C -C6-al kyl"

refers to G| -C6-al kyl groups having an aryl
In an&h@%mbb&ﬁ{&n thd ¥a iR Pro¥ideR 06 ?&&fd@ Reofithg tokFiM;Mia ey

the |ike. Fbteroaryl refers to a nonocyclic

het eroanmatic, or a bicyclic or a tricyclic fused-ring
Detaif i UELPRLONB € bR, Particular exanples of

omatTc groups include optionally 15

The fsllibsibg tpwtagdp}ﬂypnodtﬁb defryitiond tyﬂ the pyricusictiemical mbietiyd that make up the
compoErlldg na%é:cord}nrggl t%aﬁlm %ventlgﬁ aaiﬁl a%e intlersl’ge)éiaz oa;}gly uniformly through-out the

specification and claims unless an otherwise expressly set out definition provides a broader

definition.

“C1-C¢ -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, zerz-butyl, n-
hexyl and the like. By analogy, “C;-Ci2 -alkyl” refers to monovalent alkyl groups having 1 to 12
carbon atoms, including “C;-C¢ —alkyl” groups and heptyl, octyl, nonyl, decanoyl, undecanoyl
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i azol yl,

thi azol yl, isothiazolyl, pyrazolyl, 1,2, 3-t
2, 4- oxadi a-

1
1,2,4-triazolyl, 1,2, 3-oxadiazolyl, 1,
zolyl, 1,2,5-oxadiazolyl,
1, 3, 4-oxadi azol yl , 1, 3,4-triazinyl, 1,2,3-triazinyl,
benzofuryl, [2,3- dihydro]benzofuryl, isobenzofuryl,
benzot hi enyl, benzotriazolyl, isobenzothienyl,

and db&%g[ll(y]ﬁ dg§ g.i’l&] s, -y - ﬁ%é Hfél@ltéf ]monlg%léﬁtrglﬁjﬁzﬁb%s’havmg 1to 10

I ni pyri nzot hi azol yl , benzoxa- zol
carbor 8togns) ‘r‘ﬁnl Csﬁaﬂgyl” reﬂm tvamgnowagelnt alisyhabrm haying 1 to & car 011 atoms and

c Xa I thyrj di o[ 3, 4-
Cr- C ’6?' i "G\ tX %1[3% %Ff&'}?? f(;éi/vl ﬁ/g i f}l’rfg OJP%&g?pyr i dyl,
“Heteﬁiz!ll@@ihwgers (763 Qlﬂ-ﬂlllﬁ?illyﬂl, pricfkdbiy Ojl-ngh ag(yﬁ ,whebein at I1«.3ast one carbon has
t et r ahydr oqui nol y ahydr oi soquj no
been rgplapqeyhy 2 f;ﬁteéwtamﬁslﬁcteé g‘PE’a@&T& » RRdiRg yﬁeﬁ By oyt
“ArylDRI&S Wéﬂkﬁlsytlurateeror%tl@éaldecglﬁ; gbﬂiﬁéﬁ/ﬁom 686 €4 Sarbéh atoms having a

heteroaryl groups havin substi tuent,
singlei ring delgn ghe%) e iwtiplé @pyqlenaﬁh ringe (4.8 k @aphthyd). eyl rnsqlude phenyl,

to O -C6-al kyl groups having a
napht%gtéﬁcrég%ﬁty g ng%[le]tlue including furyl methyl and

“C-Chlatkyl iakgd” réfead- (oasl Ws"havﬁfgea L +@-alkide supistitgeniy prcluding methyl
referably hayi from2 to 6 carbon atons and havi ng

Phﬂwiﬁﬂpgagrw¥m5ﬁ¥?ﬂg?tes of al kenyl unsaturati on.

“Aryl PC?—t?fa)ﬁc@li’e @b efby |C191‘60M%§ gtﬁﬁﬂ)su #evifg han ¥yl (subd@tuent, including 3-

2- propen CH2) and the
phenyfiprRpanoyh benzgh ali nyI aryl refers to an aryl

“Hete%a psrel%ﬁsv 't(pg ﬁorggctyglgé %g@m%a?%? %gf{ y%?%lf gﬁ%: t}fé&:&% fused-ring

heterdaﬁfrm‘t& tgcol@ CEarﬁﬁxlai mmyplegrwﬂmwmémqimrgrwl include optionally

substRas Gy o PEF BRI TPt EOY ABIRIOIG: e igh peoxeoly)

th Vi Biz2o pgﬁazai elnyh-uiié,tb i 1,2a8kazol 1n1:I2t306xraalax¢1 11,2,4-0xadia-
mﬂﬂﬁ > |h 53 yk ke. Fé?eroar 85 C6- al ke ?N

zolyl,r éf?e$-9X%dé)aZ@b’1 cd- %4?%4205?1 éégf’stmawhg 13, 3|—lé’taé‘F1l31ar anoﬁlryl [2,3-

n n
mhydfogg%ﬁgﬁkylﬁo?e&&&t%r s to a Qn%enéétgﬁ%éﬁp?lgé er a(t)thiéﬁyl ndolyl,
isoindodylj AY-ihdaip, Z)enzmﬁdaza]yb omldazp[ﬂ52-a}pdnﬂﬂy|hquotm@z(dul benzoxa—zolyl

qumoh?la%yﬁ:l[ .2 SJ. Pﬁl?ﬂl?fb‘@%eél unﬁattjra,tl plrnefgﬂfgvyl pyrido[34-

b]pyr{dyﬂ-l%amy, bE?ﬂd}tlhﬁyﬂldd[$3-b]1§§3Td§5§ 1ya1;a hd@qlhmollyﬁfte&é‘zolyﬁ) 5,6,7,8-

a saturated car bocycli.c rouE rom3.to 8

tetrahydrggainelyl; %§7§-te§zplyyg;oésomlwgly eplgmyl cg;etp ﬂxfﬁ‘;’ le xanthenyl or

| e condensed rings (e.g., norbonyl).
benzog@Egﬁ)cycloalkyl i ncl ude cyclopentyl, cycl ohcxyl,

“Ci-Gaailkyd hylercand” tdfers [to keteroafyl graips having ladai-kyblkylr subsiftyent pincluding
oal kyl group according to the definition

mein (L B B o

“Heteroaryl C-Cg-alkyl” refers to C-Ce-alkyl groups having a heteroaryl substituent, including

furyl methyl and the like.

“Cy-Cg-alkenyl” refers to alkenyl groups preferably having from 2 to 6 carbon atoms and having
at least 1 or 2 sites of alkenyl unsaturation. Preferable alkenyl groups include cthenyl (-
CH=CHy,), n-2-propeny] (allyl, -CH,CH=CH,) and the like.
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up to 3 carbon atons are replaced by heteroatons
chosen fromthe group consisting of 0O, S, NR R being
defi ned as hydrogen or nethyl. Heterocycl oal kyl
i nclude pyrrolidine, piperidine, piperazine,
nDrphoIine, t et rahydrofurangiand the like. "CrC6-alkyl
cycloal kyl" refers to C3-C3-cycl oal kyl groups having a
“Com 4
C> Cgaﬂﬁgﬁylaa }'eiéﬂé 33‘ H{l tclf"ﬁ gfoups EQ(X}%? g ?ﬂ (kEyG lr!ﬂ(celﬂ?f Jﬂl}ﬁ%ﬂtltue;/nt including vinyl
phmndembmshko d - C6- aIkyI groups haV|ng a C3- C8-cycl oal kyl

substituent, .inclu c ent ; . .
“Aryl (:ik(z —a]ﬁ( &B r%fFll‘gytIo eh%;zrt% %]@ n& u};/)F l%vmgea%g Xx{y%)%l%gtlmﬁt, including
pheny@ingT f@yed Bied. kyl gr oups having a C - C6-al kyl
bstit t | udi t hyl
oSBT S DO AL VLB BEERZL 0, 20 Lyt substtan,
mc1u<ﬁﬁgo JHykidinyD5RURS ik@Vi ng a heterocycl oal ky!
substitdent,; including 4-methyl piperidyl and the

“Hetetdakyd. Ci-Canlsony” refefse tos Go€stalieengh grqups davpers Hatrpargk pubstituent,
lnclucpaﬁ,}%yrldmylf¥{r)1¥£ tﬁéﬁkéo C - C6-al kyl groups having an

Tuch i ncludi ng 2- carboxycthyl and the

“CZ-Oﬁ-IaK@nyII 2efef'sA6 Mikynylafreus ;irefeﬁabb Iglvmlg dronCR @) R cadben atoRs and having
ncl ydes H, al k pr ef

at 1«.39,5&r >],TZ site ﬁe?f; raélgllnyf unsa t]%, (ﬁ gcf %j.}(yny groups 1¥1c1ude ethynyl

(-C=CIe d‘édH aPl¥hikd - C6-al kyl ™ heteroaryl
ﬁ%&?‘ﬂ}?ﬂi %:Ié cycll oal kyl d - C6- al kyl " or

“C3-Csl=r5'bkxalhy§7’a1em ﬂoyi sa(t)rat@G carbhgyclic grbAp wf from 3B &iedehon atpiys having a
e AT b SRR, BB FRTHE 6P st
mclu@ gblopérﬁileéyﬁ:lcm@xylﬂr ndﬂrb@ngma tlli‘@lrkdﬂg an acgl

. t uent, including cety and t

HoterggggIBlky” Tolemep 8 Co reloglil g0 &%@{3@%& dfiioeees in which
up to ktcar_bg:h a@ﬁxsaalré(éé'glaced @h@ro%ﬁﬁ rc‘:lﬂ)sen ﬁ'ongfae %@l c]‘é}iﬁb’ting, of O, S, NR,

C3-cycl oal het er ocycl oal ﬁ(y
R beihged@“mdr%sl hydrb@ny br @etlnd- d{q@pcyclqa brmclhd;q @mgh@me piperidine,

"h I
plperaéglecﬁl oﬁq%ée ny ltetraﬁ}{&ro%%an%n%q%y nyl " e't' ﬁ(re? 2{ )c;ar yl

“C1-Oealkgh catlssikyl" r,efersC}tc I(Bﬂglwbloﬂky@mbkmh\'}ing a Ci-Ce-alkyl substituent,

) "hetero ycI oal k al kyl". "Acyloxy O -C6-al kyl"
includipg é‘l‘%h GYQioRenty. ‘%‘F%Poups havi ng an acyl oxy

“Cycl%!ﬂi@lt CL @?-mkxll”‘ fk@’éry db Y -Cc AR ?ﬁhﬁs Raitth ﬁt@Cg-@ﬁ:‘l& &@%dbstituent,

refersto e group - -0-R where
lncludmg:I3tRYGk>PEI@1-m:6P§éIaR°}'thBhéiﬁ taryl " or "hetero-aryl" or

“Cr C%’ e£ P{Jétgrggf%a)@ lél)r/%llﬁeﬁgrtlon &%{e?e?’? a%p%?lﬂéﬁé%hgxﬁrcﬂlkyl
substi@ichxncludidpehacyhydpipkratise drddke like.

“Heterocycloalkyl C;-Ce-alkyl” refers to C;-Ce-alkyl groups having a heterocycloalkyl
substituent, including 4-methyl piperidyl and the like.

“Carboxy” refers to the group —C(O)OH.

“Carboxy C;-C¢-alkyl” refers to Ci-Ce-alkyl groups having an carboxy substituent, including 2-
carboxyethyl and the like.
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"Al koxy Cl-C6-al kyl" refers to al koxy groups having a
Cr C6- al kyl substituent, including nethoxy,
nmet hoxyct hyl and the |ike. "Al koxycarbonyl" refers to
the group -C(O OR where R includes H, "Cl-C6-alkyl" or
"aryl" or 20 "heteroaryl ! £ "aryl Cl-C6-al kyl" or
"heteroaryl CrC5-al kyl"™ or "heteroal kyl "
“Ac 1”%&%@%&&@ \%?(ﬁ%y @@h@%ehyinclddsé Al < t@u Qiky@5 P?éf&my ‘C-Cs-alkyl”,

roups an al koxycar bony substit uen

1 ﬁhﬂtezrdarmlj’ y, 572 Gewaﬂw “hbt@myyqlealhyﬂl’ “and GiH&s-alkyld, “heteroaryl Ci-
ppogar b 50,40 NRR ...wher e
CG-a“%ﬁ?h Cr bl S TR S SRy (T L iR

“AcleC1 C@-'aﬁdyky ko a;- @J-alkylogrobﬁt ﬁaﬂﬂg ycin acyl "sabytituent, including acetyl, 2-
" or "heteroaryl d-C6-alkyl", 25
acetylF%‘%th"glylf@- phenyl formam de. " Ani nocar bonyl

“Acqur}r'iyf%reﬁké(w ar?lf 8fofp$ hivinghn %ylagubéﬂtu&{t OiPIRding \-RBtydphenyl and the

nocar bony substltuent I ncl udi n
like. 2 (di met hyl am nocar bonyl )et hyl , N-et hyI acet am de,

B

“Cr-Csatkgpgn oentd ycyhmn@g e f‘heter&:yclo’iﬂcy@ “aiyk’yfhe,teroaryl” “aryl Cl-CG—alkyl”

o vl Bl o PRI SR ey

a1kyn§2i' @%eé}&wl czftlfé-anty%{yﬂf o&JcWalkl c%—«ak&* “heter@é)béloalkyl C1—|C16-a1ky1”

heteroaryl kenyl ry
“Acyl@gy CB (g;rqllgﬂwrefers qqe@eflgg]kyl g@gpsc@agpg( @nchyloxy substituent, including

propuaﬁél%%c?gt{h@/%sﬁeganﬁy%gw "het er OCyCI oal kyl

'am no G -C6-al kyl" refers to
“Alkokly™ fiferalik tHe ggoupuEd-Rhatera® moludes/TGAC kgl los t‘aryllenrt ‘hetero-aryl” or

o st 2 T PR e e
memo%&&@x hdn%xj(mﬂasnﬁ@ntly hydrogen, "G -Cé-al kyl

C2- C6-al kynyl ", "C3-C$-Cycl oal k ¥
“AlkoxMe{Jef}@-g%r’ogqfqzrw to alkepy |groups’ lﬁé{ttgr 8 a@ypg-a y]a,sylpstl uent, including

monRy GBS i upligher oaryl OCallyln, raryl

“AlkoRgedtboral’kefiys to, the lzetupr-e(OYOR GheBs Randlydasi H,, “C-Ce-alkyl” or “aryl” or
" , | T

“hoterghs St s o oAy K%steﬁwaﬁet%aﬂﬁﬁaré‘?ﬁﬁ%‘ A 1 he

“AlkdxytdrBESM et maﬂams_)l’wmeﬁabs td @ theilkAr @raipt abivaalg &8 nalkoxycarbonyl
optionally faorma 3-8-nenbered heterocycl oal kyl ring.

sub Stl’“@ilb ingdpdme %@e&Fﬂ%ycal‘rb@Fﬂ?“éhﬁl gnéthedikeal kyl groups
Am%‘éhﬁ)}?ﬁﬁrke fltéj(?h g %@WRR” R it R RN includes independently

rei et hy 't ke. "Carbamate" refers to
hydroigbre ogCoUp-alkiNRG @y DR hemreargl en Gyl €1-CRalkyR or “heteroaryl Ci-Ce-alkyl”,

. {.nd nd lv h drogen "G C6-al kyl ",

mdud’@ﬁpég@gﬁﬂéﬂ%mx "C2- C6-al kynyl ", "C3-C3-cycloal kyl ",

“AminSRERGCY cCealkky I réfers tar(yll-C@-alkyll%rOLhﬁ thaving fay laininocarbonyl substituent,
"C- C6-al k I - C6- "

inclqug g%dgpq{%\ﬂvﬁlrn%carh(g{y heier ry¥ IaceCItami%, I%l,ﬁ-il)liethyl—a%{ﬂ%rlnide and the

like.

“Acylamino” refers to the group -NRC(O)R’ where each R, R’ is independently hydrogen, “C;-
Ce-alkyl”, “C,-Ce-alkenyl”, “C,-Cs-alkynyl”, “Cs-Cs-cycloalkyl”, “heterocycloalkyl”, “aryl”,
“heteroaryl”, “aryl Ci-Ce-alkyl” or “heteroaryl Ci-Cg-alkyl”, “aryl C,-Cs-alkenyl”, “heteroaryl
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C2- C6- al kenyl ", "aryl C2-C6-al kynyl", "heteroaryl

C2- C6- al kynyl ", "cycl oal kyl G -C6-al kyl "

"het erocycl oal kyl C -C6-al kyl". "Am no" refers to the

group -NRR where each R R is independently hydrogen

or "O-C6-al kyl" or " aryl "19r "heteroaryl" or

" Cl- C6- al kyl aryI or "C -C6-al kyl heteroaryl", or

y al »h C ~an Ce- »
Cz 06521%’@:9%@ %et 1" halgirQiyC o9l koyibyny 1 ‘\%%M&ﬁrcﬁ Bi-Cs-alkyl”,

t'h’t he mtrogen atomto
“heteracsetloaﬂtytléblﬁ?ealky an opt| onal | y forma 3-8-nmenbered

AcyREEEEH SR i 5L R P ] 8698, g
2- (prdpitﬁlbladhmgetByKahdtlm/lﬁkeol i dinyl)cthyl and the |ike.

iR o Syl BT i LR RIS, 85 EHR denty ytrogen

“Cy-C ng@@“éi Ly hikedy1”, 6, c%n@ln ¥l “@L@:A-c WalkyP, @ﬁet@ﬂobidloalkyl” “aryl”
A roaryl ™, or "cycl oal Ky or et erocycl oa
“heteramd'l’ix\h etryé CRGaradkoy® or f* b@,emml GaiGstalleyks “faryl r(ég@malmrw&ri t“feteroaryl

S B3 S AR o S PR i oo

“heterodydlaiai IQ{lCG-d]lqﬂeraﬁdtvﬂle@ RCéhchRKycbgqu]n@ uqdﬁl thawmitrggeaatom to which
amonj um substi tue u 1-eth rrolidinium
they aggphEl, PAPhoBYI Ih 8 EmerBPR beietey HABKY igh or b

“Ureill @'[[@6-%%1’1 &ﬂa‘i’s L ONB4-alkdl grosptl HaQMg! aifeidé Sititucht) idluding 2-(N’-
r ou wher ei n iSs selected fromft,

methylgg ld@B‘ﬂmlthhelleil C6- al kyl " substituted Wit h

“Carbg%ﬂf;% C%{}gtis &(?/trlll)g” gr(?u%n—,l\é_a@OﬁFévhgfqu% ],{, 1@21591%@13&1%[1&4’ hydrogen, “C;i-

-cyclo
Cs-alkyltret a@,0Cyatkanil’k yiCo; CG—&lkyﬂyl” (Ese(ﬁzecwwam}fl” ‘"tmteycbcycloalkyl” “aryl”,

“heteregty@ g%ﬁ%y? ary.lﬂ g% S‘ gt%{o 16? ('%ga ky‘ﬁWI Czaé%?,lﬁnyl” “heteroaryl
cz-cﬁfakéa?r”al 4@911 ydzz-cﬁ-alh@ﬁﬁv Oﬁ{déroﬁyp@zﬁﬁg amkﬁﬁynyl “cycloalkyl Ci-Cg-alkyl”,

- C6- al yI "het erocycl oal k
“hete@ymllaﬂl%yﬁc'&alkﬁul fonyl oxy G - C6-al kyl " refers to

Am%];:ﬁ%ﬁ in Hézgr?%? ony%x%’f@ﬁm}?&gﬁgﬁ&%| gﬁi "CrCealkyl”

or “atyBubr ‘dre;drdaryléfoe K‘QHG'B a@«yrlua]cyl” oS +-alkrbhesenoarRl’, or “cycloalkyl”, or

“hetersc%l(c Q%ky [» k%ﬂ WE!HB 5@ ra.i{ﬂ]tRe i t%e er oa hyg18 ntgtro%nc%matﬂ xxﬂuch they are
attache@dan 6por@§ fm a $8- rﬁﬁnlﬁdrb’cﬁlﬁbtérocyc'lcﬁﬂcyl tiflg C6- aI kynyl "

C3-Cs-cycl oaI kyl ", "heterocycl oal kyl"
“Aming, @p&s@gfy}[ refers éq (h-Coralkyh gequipy havipg an REYRG %Isgl,quent including 2-(1-
15¥%d hk@ryl C2- C6- al kenyl ", "heteroaryl
pyrro%m@tﬁ;} enye ‘aryl C2- C6- al kynyl ", "heteroaryl

“AmmmhiGe?” atckynyib " a p‘as;twbb'alckgrge(t:i z @ aNPR'R”, where each R,R’R” is

indep%r&%éﬁé Q{ig&'éjg_ | ,yI %I&ga[’n%d paYyl’r; o “nubf %ﬁ%:l Pgero 'l’a olfy‘Lycloalky ”

or “h&%&fdlédl@l’f,,anﬂnﬁﬁdﬂﬁ Rn@dm (opetey wdthl the m}ti'()geh la;dm andhich they are
the like. 15 "Sulfinyl" referstoa rouE -S(%R"
attachgflegapiontigeally farg) 23 BaHCTREHA hgteroeycloaligyl gingy |+ c1- c6-

“Ammonium C;-Ce-alkyl” refers to C;-Ce-alkyl groups having an ammonjum substituent,
including 1-ethylpyrrolidinium and the like.

“Halogen” refers to fluoro, chloro, bromo and iodo atoms.
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al kyl" substituted with hal ogens, e.g., a -SO CF3

group, "C2-C6-al kenyl", "C2-C6-al kenyl", "C3-

Cs-cycl oal kyl ", "heterocycloal kyl", "aryl",

"heteroaryl™, "aryl ¢ -C6-al kyl" or "heteroaryl CrC6-

al kyl", "aryl C2-C6-al kenyl "4 "het eroaryl

C2- C6- al kenyl "aryl C2-C6-al kynyl", "heteroaryl C2-
[13 k | ¢ _ 2% &6 = -
Sulfqﬁﬁlleo?(gr }é{f% to glg%/ﬁ.ﬁ) ?é(%ﬁélk ‘ﬂ?ﬁgﬁk% l§é’llacte<|1 ]fromyll{ C1-Ce-alkyl”, “C-Cs

alkyl”Glub@Butat kith' haltmees,segoaICl—OS@eﬂPngOl@s 6UpSeakenyly ‘€ o-Cealkynyl”,
« substltu pnel ugi o ) uld myl et by
G- éﬁ&l{’%ﬂ@d i %él{em%u °P%‘P1yr arlygf egeéterf’ 8‘&3? ou%' %{éGka erog Jﬁeteroaryl
C1-ColalieiIy das]1 6,-Cselkefd” athistetoaryl’ @Cg%@bky!I‘aryIS(UJaGE-hlkjaﬁ}&’d"“heteroaryl
Co-Ce Rl b’f“éq%%%g 168 kg RoiarenyeibpioT Cr-Coraii al kenyl ™,
“Sulfoﬂ}ﬂ&?r @ft‘gjaﬁ@i kY«l:fers tdarOﬂCyalké] @ﬁﬁsﬁ'}ﬁi{/mg a fﬁﬂfﬂ)nyé%xyz 5substltuent

or "heteroar al yI "aryl
includigx zac(mghylsulfoﬂym)ﬁ@éﬂw the:zk@e al kenyl "aryl

“Sulfo%%}i; Clieferi E)y ﬁ}X@l 8@@%&'@%@ {es?sgiéeg g)d/ %ggﬁk“a}ryl” “heteroaryl”, “Ci-Cq-

alkyl"CtE€(S6z-alklyll substiuted esﬂmddtl@ehsf @yl angrSEEGFsi gohp; d‘€2-C6-a1keny1” “C,-
N fan 1 hyl sul f 11 &0 t,h |ike.. "Sulfon ”
CG'an@“YgS §/Fy‘° qaélfyi r’s‘\{"?@m@Vc ?é iy gr Bag Fvi Ryl 8 & -alkyl” or
“heter%h‘llyi @Fl 6-aﬁ<‘9p8t‘ér§})@{3€6-alk@§}11’u d‘h&@ro&ryl Cy-Cs-alkenyl”, “aryl C>-Ce-alkynyl”,
sul f anyl ) ct hyl dthe ik 30 " Sul fonyl am no'

“heterpeltvéflscmllqnﬁ” “lsprﬁcloﬂkeﬂ@ R-aligrey “éle@m?ﬁclmlkﬁ Cirtactlodes

“Sulfdr%g%%?‘ dﬁﬂ{}&" ¥ fq@X&' gé’steéghlkgl% @@mldﬁé? sulfon lcﬁubstt ent, including 2-

(methSzEulfoﬂye)‘eﬂnybmdahehké(yl ‘aryl", "heteroar yI "ar yI

S T e SOSR A Tl  EBo, c.cc

alkyl’%‘o@ﬁu@ﬂ K\Mﬂlyﬁaiogen@ %ti VMOJCFQ%r@ 9¢J((SZ£J-Mkeny1” “C2—C6-a1kyny1” “Cs-
cycl oal kyl G - het erocycl oal

Cs-cycipaléisl”aThegqmcycloélWF’ Y ety @106- gl pis heggroaryl Ci-Ce

’CI“ y _ Hch 0 {, u 1 )
1o R PUPRBBITO, &, U OPY LD COCEURIAILleroury C:
Cs-alk'yﬁm”n‘dﬂ)’UIOﬁWW1 Cs-alkgl’s“Heterecygloaliyl CS02alkRR.  wher e e a C h

“Sulfiay, Bl ﬁ(‘yg’dv?erls ?ggg%&ai%ﬁg DR f‘&f@&%@gﬁ%@%ﬁ.’.{huudmg 2-
(methéﬁﬁtfﬁigzggmgill @altﬂ@ﬂhkﬁ‘t aryl " het er oar yI ar yI
or "heteroary

“Sulfqul” Tqﬁqgﬁyq groupsne$—@r Wg?r9|R @g: uégs ‘Iﬂ kg Gaalkyl” “9;-C6-a y ” substituted

with ﬁ%ﬁ%@oa%% l%y &Q ccxs : e%rﬁ&f ayle Safednrakes g%(Jalkfynyll 0«C;-Cscycloalkyl”,

"hctcrocyclo
“heterocydGalky 1k yatyl”, “Hetenoawylil, f‘amwl Ci-alkgl’ air I?]yftteroalyi er-€etakkyl”, “aryl C,-

Ce- allge&g]?a ?ﬁ%mﬁr %215 &Q‘aw ‘an laE'z%o ﬂ(ly];?f”‘yl“alkynylheteroaryl C,-Cs”,

“cycl&rll(yilyc -chelky ”an‘hét@ﬁid&cfl&ﬂyﬁ) €t-oyalkghd Rrbferred kealfanyl groups include
'Substituted or un a ituted": Unl ess ot herw se
f

methylgy lanyla cthdaulfapyl, ga H’@ ition of the indi-vidual

“Sulfﬁ%ﬁ’ﬁﬁdéﬁ@l@l” rdf8 (§ROME-A8H1 ﬁbﬁps‘ﬂa‘?hﬁlgsa sulfakifl suBbiiBEt! including 2-
“al kynyl ™" "aryl", "heteroaryl

(ethylsulfanyl)ethyl and the like.

“Sulfonylamino” refers to a group —NRSO,-R’ where each R, R’ includes independently
hydrogen, “C1-Ce-alkyl”, “Cy-Ce-alkenyl”, “C»-Cs-alkynyl”, “Cs-Cs-cycloalkyl”,
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5 "cycloal kyl ", "heterocycloal kyl" etc. groups can
optionally be substituted with from1 to 5
substituents selected fromthe group consisting of

"Cl- C6-al kyl ", "C2-C6-al kenyl™, "C2-C6- al kynyl",
"cycl oal kyl ", "heter ocycl oallkyl "C -C6-al kyl aryl",
"C - C6-al kyl het eroaryl" - C6- al kyl cycloal kyl ",
(13 I’I‘ ’h | | ] 2% ¢
1 Yy PSR EEREY P! @Ry IHY,LC AloPGhet CLaicyT 1Cx-
heterp CW aclj)y oxy ,r §r¥ é)‘)?%lglnoq_anq(;!am noceg?ﬁg]r;@'ln $ky T, “aryl Cs

Ce-alkbaYlR,oX‘ydambUhyCz-Ce-alkcmrlélo“aryl LrfCealkynyky b‘éhmrearyl C»-Ce-alkynyl”,

oG PRt SRR b oV etk

“SulfdtyRitdno CI‘I-XIB'Ia(IRW’ rd’f‘ém aa [, aCe-alk1r groumnichvirpea lsilifylamino substituent,
'Subst ]t ut ref rs to grouyps substituted with from1l

including 25(%1@6%‘%14%9 %tEYIé‘E‘Elg@l omthe group consisting

Amnﬁfsulf(gﬁ ‘lcﬁe@{skw ar groﬁg —@)ZENKR”Where e&% R6-1e nemides -independently

cyc erocycl oal kyl" -Ch-al kyl aryl™”

hydrog@i, - C6 “(«'3\1 @gfalkhléi er oé?mﬂs alkengy”, C6- “;ﬂz’f@ﬁl-alby?o'l al kyF»Cs s-cycloalkyl”,
[19 K ’2 ‘y | 2 i 2% &6 -
hetero%l%af’:’ f%{) 1 5{1«?&5%&@’0 9’#@1 ‘b%lllkyl ofl%&é}oaryl CE) -alkyl”, “aryl C,
Ce-alkeayibp h‘hbteroaryl aCyCG-alkeinﬁl’ ef‘agt yC-C G-é,lkyﬂyﬂi nylie'teroaryl C-Ce-alkynyl”,

w . sulfonyl®, ° al bonyl ", "carbamate",

CYCIOailﬂ'Ilpaﬁi/ﬂa’lkyl Jé‘?t?fﬁéf?loanfyllhhgy&ﬁ%’ Thyl | cyano hydr oxy,

“AmifiGuFeRI G, Gl;'—afllfyq &8 (b lrg- dgl-dﬂ@yl gr L?ﬁhﬁﬁﬁg%laﬁﬂﬁésﬁlfonyl substituent,
e

accept'abl e salts or conpl exes' rs to salts or
including i @globenflaminesublonphiethy 1@éﬁthef1ﬂ<éd conpounds of
(13 | 2, r _ 1
Sub i yhobbsiBl: (ARt BulesEsfeflod b RcARion of th indi-vidua
substin@ht, r é&t abeteedet @wuhc gnd»upﬂjdllke o‘falkmb'l“s ‘fadkynlyb‘ V\Warj'i“ “heteroaryl®,
drochl gri.c a

J ds
“eyelglGH So BT EVAERYT <O+ gPFEs S8 BOOROE ofFEolgeqwith from 1 to 5
substifiehfsi §eld€ddd froANthet BRup | éfﬁi);lstlﬁgq @f @Géallfﬂ‘f NMECC),- @4 #lRenyl“, “C,-Cs-

or ‘anl C aC|”d§ such as ag,e‘tl aci d, o>‘<‘a‘ aci d «
alkynyliy texeloalkslCi chetasepygloalky!l’a cE dCo-alkyl &ty ac%Ca aligpeeteroaryl®, “C1-Ce-

alkyl %gblgalkgﬂ %CCGaQ]h(gr h&?&i?%ﬁé)ﬁlggc' dam&?@“ ZQ bt AR, “aeﬁn' Gcyloxy®,

utam c’acid
“acylanmph‘t Hahma@hylﬁni‘aikmcdbonyébHWCé’n éardl“ (fedrbamnate”, “heteroaryl®,

R 5L AU, SBbh SSO A, v

hydrofty ah&Ca6 itbdlah thekikewn by a person skilled in the
art, which specifically include the quartenn

“SubshiHisK el iel SrowRS SUpHE I T8 NHORS Sustisiens selogiet rp the group
consi%ng%cfgpgglcﬁ-yﬁcyl ‘?:geg-%?—glﬁﬁﬁﬁy @é%@%’hy]‘al &%ioan&ﬁ” BRAEBLycloalkyl”,
“C1-Ceialkpb- airjdyl ,é(ﬁty‘Ce-al@b'l- Obetatdawll“ he‘f(bf@aaal!;?ﬂ w&aﬂqﬂ kyl“Ci-Ce-alkyl
heterc%%%:lg%, g})lgﬂ’]y d‘ é'lmlno&}%%ney%’ a &?rﬁjq(rrlﬁlﬁrrl’l’,?Q%yl' a{}ﬁmg’ql Ahino carbonyl”,
“arylt, OF‘H&&GWI“E onraillfinyl’re tsulfonil”f o‘l‘kﬂlt(ﬁ:,y”suiaik@ﬂﬁt earbonyl”, “carbamate”,
phosphate, or carboxylate (such as benzgate
“sulfagye MHiREe” SO ahy e PRe Y ERY FAPTCaRE, Tigyaag the ike
furmrat e, Citrate, tartrate, ascorbatc, cinnanoatc,

“PharfRBEIRIcAN} SecePiabledaRl %B)Goﬁﬁol%tx@i”eﬂefers R aﬂtga&ebksmﬂ@idsyof the below-
active derivative" refers to arﬁ% nmpound t hat_ upon

identifigércompaunds pHFormyla @Athat wetginthe Squdsblelaglsw agtiyity. Examples of such
salts g{cﬂldledbﬂtgarglr{o?qggtxﬁtgae t(% g?fr%r Sfdlitioh sdild SFoftfidd Wl‘&lymorgamc acids (e.g.,

bsed herei
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15 "indirectly" al so enconpasses prodrugs which may be

converted to the active formof the drug via

endogenous enzymes or netabolism It has now been

found that conpounds of the present invention are

nodul ators of the Phosphat @snositides 3-kinases

(PI3Ks) conprising P13K a and y. Wien the
hycroB ISP M ODInC S8, b0 AEH, QHChpOHC DY FRC &id and the ko), and
salts ﬂmmd with gngamlc @cidg Sucmcas agaictacid; QX«t_lmz:yctrhtar@ﬂc Btid s.vgclwl acid, malic

acid, {gg rﬁfl Prﬁé}gl?fc o} g Igﬁr 1<ft 3clq ig)crtéz%éc acid, ]1a a%H? ﬁgm&c a&laealglmc acid,

polyglutasit BB} naphthalehe ¥elfinioacidnapkdilondmdisil il sid,dad poly- galacturomc
and/ or |nflannatory |seasea rdi ovascul ar di sease

acid. S comeeENe oAt Al b auiniNed ' ZBrapPSHICY ioppipblc quaiciary sals

knowh Bf & Brs O kil 1 & ih Wkt “ﬁéhrb'ﬁ@mﬁ@ﬁﬁ%ﬁ@dé thé §uarternary ammonium salt of
mul ti-organc failuré, kidney 25 di seases, platelet

the forgglr e QR RGR” Zarvd@rem R RasRT isrindapendently yb&dmm talkyl,toy benzyl, Ci-
eryih t c
craaff/ERESSNLR IS B, CREReyl SHTEELED Oy iy, oo,

heterdcpsiedlkylprand| F0 i< civoustesion, t includittgo rwhloside,| tbmrmde iodide, -O-alkyl,
geqnetrical is its opticall actlv rns
tduen@ﬁﬁf?lnﬁtﬁné’i‘% ylﬂﬁgg?t@’r Soienate éﬂ’d’ﬂ?ltaﬁe rYcE t? o(fs“tln‘ti1 ag, enzoate,
succitd®, |ac&§tepél§&ﬁﬁ€ eMblesR! m¥lafC GaRirak] SiraR) Ea?trit@ edseétbate, cinnamoate,
Préferred pharnaceutically 17 acceptable salts of the
mand¢loatea And diphpnydcetad®i d addition salts formed with
phar maceutically acceptable acids |ike hydrochloride,
« € 8k edfpoudl ARRANRR Kministration to th
Ph %%%géﬁnhgﬁgspﬁg%gk 5gé?gkiﬁhfeﬁ§%3te succmate]IllS ation o The
rec1p1é1umsr@p@ble whpowiding daedthyt ar, mdnr@qtla; the chvlty diselosed herein. The term

“mdlrgﬁglq %Esg} et?ls?ragﬁtg%fﬁq?%ﬁg{ gf : aI qggoephr\]rg&éﬁ {o tﬂg agtive form of the drug
'wamﬁmgﬁbds&&ym@s&ﬂhaﬂﬂﬂmﬁﬂ) are SU|tabIe for the

nodul ati on, notably the |nh|b|t|on of the act|V|ty of
hosphat0|n03|t|des 3- (P13 .S theref

tt haf QRN PEL TR {1Hb COBBASBINAL 1B PFRENG ISR PR, BRLBGP of the
Phos;ﬁﬁﬁlrﬁalsﬁlﬁesoﬁﬂn'aﬁdl(ﬁﬁm) %ﬁl&)ﬁkln% PI3K Beanldre SV HERNhe glﬂg Rdtoinositides

prevention of disorders are nedi ated by S, .
3-kingsa (PI3K) lcazsinge i@mlt{braectabtdﬂl@ rcompgndsyof tgeprasent inwemtipen PI3K is unable
i nyol ves th i nhibition or
to ex FERRM % w % o%ﬁm?¥95ﬁ§ %%%ghat0|n05|tldes
3- ki nases. The conpounds according to Fornula (1) are
suitable for use as a nedi canent. One enbodi nent of

The Ctpgll%ﬁgtrcg o?‘ n‘ste tl)rréﬁ? h’l{v(r%p ra&l\é gge%gfo%qhtisgﬁl? I1ne th%ettr'ela%/n?etrft \41(133 pl%fvention of

autoimmune disorders and/or inflammatory diseases, cardiovascular diseases, neurodegenerative

diseases, bacterial or viral infections, allergy, asthma, pancreatitis, multi-organe failure, kidney
diseases, platelet aggregation, cancer, transplantation, sperm motility, erythrocyte deficiency,

graft rejection or lung injuries.

General Formula (I) according to the present invention also comprises its tautomers, its
geometrical isomers, its optically active forms as enantiomers, diastercomers and its racemate

forms, as well as pharmaceutically acceptable salts thereof Preferred pharmaceutically
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15 wherein R is selected fromoptionally substituted

aryl, optionally substituted heteroaryl, optionally

substituted cycl oal kyl, optionally substituted

het erocycl o | kyl and optionally substituted acyl,

including acetyl; R2 is selgqgted fromH, hal ogen;

optionally substituted Cl -C6--al kyl, including nethyl;
accep@B gl by (tjhes Fgﬁﬁdlﬁ U(Piﬁrfcgm&ﬁa(ﬁllltﬁn Xéltsaﬂﬁlm@@t\’vi‘ﬁp 6thlcu)fnaceutlcally

stitute is selected fromt

accepfablel mdsdgcethﬂdmmorge,dtmobrome @ﬂfa%O@IRﬂfaIRS pRasphgte Orlhydmgen

phosp&z_te,cﬁcegﬁtef{ﬁe%zq% L%ﬁ%ﬁengaéef: r]ﬁ?algﬁeal aleafS% I tXtteU }?r%{ea&na%ﬁgtg gluconate,
methabbsufondté, ghzehbdilifoAste,ainl hﬂiﬂoh&nﬁlﬂiiydte §attsg.

The cégpgtlwl Séggﬂgﬁégt h%ﬁ.%lq d a%{%%ﬁg@‘?té‘g)’ %ﬁp@@k{ﬁmgﬁ( ynomb?yothe inhibition

of th&2icibinldfephtsphafdihdsAnil | YiRdRst (KR di G3- theR Tt Kidhéled that the
optlonally su%stltuted al koxycar bonyl, incl udi ng

compewls yof: ths presand riavenyion Laye t lsou padicslatly owyful fonchedreagnent and/or

prevelg)tgo(ni (gnrfﬁfqréer% S%Ii %,r%t o %?‘%@F 9%' Parti r(f n}ékﬂé &Ca{l!ld%‘? PI3K . Said

treatn{eﬁt Rwdivex YR RRYdurtion |- dupsiy | the ﬁr)!}hbltlbﬁr-or the down regulation — of the
hydr oxypi pcri di n-1-yl)sul fonyl), optlonally

PhO%@ﬁ®§¥$ﬁﬂh%§ﬂﬂﬁﬁﬁbhol|n sul fonyl (norphol i n-4-yl

sul fonyl) and optionally substituted

8- (1, 4- D oxa- 8-azaspiro[ 4. 5] dccanc) sul f onyl
The cappouwwds héoprdisg dodtormuladh anmsuteble ddrfusegs a nedigament.

(2- hydroxyet hyl ) am no sul fonyl, allylam no sul fonyl,

am no 10 sulfonyl); and optionally substituted acyl,
One émisddidb®f therésdhtivdntibmptovides thi@sd degivaties of Formula (I):

car boxylic acid al kyl ester (e.g. carboxylic acid

nmet hyl ester) |onN |y s@bstituted norpholinc

car bonyl 5 % carbonyl), optionally

substituted plpewidigc arbonyl (e.g. 4-

hydr oxypi peridin-1-y bonyl ,

3- hydr oxypi peri di n- 1-yl Jﬁrbonyl) R5 and R6 are

i ndependently selected fromH, optionally substituted

Ci - C6-al kyl, optionalllly 15 substituted C2-C6-al kenyl,
whereﬁxptR]O ﬁbalsblyctsdt tidrh t afitiedal(s? sﬁﬁ‘sﬁaitcky A, apdoﬂaaiy ogxbmtuad heteroaryl

oo 5SSO A LS b, T SLAAE S opconsy

substitRédoy], %%cld&ﬁﬁ addfyl;phar maceutical Iy acceptable salts
theredf. Another ~enbodi ment of the Eresent I nventi on,

R’ is sdlectedhiremticirlageny ontiosaliy substlutedder Coalkyly ingluging methyl; optionally
substl'tztﬁéwz—eé-gﬂz)anmg& Sf)tﬂ)ngﬁy bibsRiddat L ksipst i tuted acyl.

R? is selected from the following thienyl groups:

pat )
/ S
AN RSQR‘,
R6

T1 T2
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Anot her enbodi ment of the present invention provides

t hi azol e derivatives of Fornmula (I) wherein R2 is

nmet hyl . 25 Anot her enbodi nent of the present invention
provi des thiazole derivatives of Forrmula (1) wherein

R3 is a thienyl TI. Another jgnbodi nent of the present

i nvention provides thiazole derivatives of Formula (I)

R*is é’éﬁh%[eﬁ' BorfiBL, o ﬁtl@haﬁlg sBBWYitutd e, -89 aﬂ&l i o?f) ptiSFRA 5B Atuted amino

e present ention provides "t hi azof e derlvatlves
Ci-CealikyForsmht aag | pllylamircei mefyl i fc.gel Geallytantingymerhyl), hydroxymethyl,

i QB BU A T S Sl
C6-a1k(§ﬂy1C6;t)tﬂinKHﬁ ydbstll',ﬁteﬁl’aﬂidi?éar‘iﬁﬁi?g dmdl'iﬁﬁﬁg mfet}ﬂ;hfe pr esent

optiongllsepriRad (<6 A B AKITE UISBENY SRSt FOFREYCIATBLAR such as
optlorﬁﬂp(’déug?cﬁﬁte@f ﬁl'ﬁ_@uﬁ[ e%ﬁfﬁ;ny‘l n vﬁ Bt 1 QRPN SIFSIdidL 3RkI®onyl, (4-

defivatives of Fornul a erein i s optionally
hydrosygipdridini ed)selopyl)a r@tlopallyo rsabstijuted beiphokin dsulfonyl (morpholin-4-yl

sulfonyr?\ljg)rﬁ/ %’tlg&ﬁéyyvi I;S%t\.m{) ;é;@I[ gﬁ}g%‘ [Blrogéf %]%ig%g?frsrﬁll?&%l optionally

substmiﬁeﬂ eﬂnihoF&llﬁsﬁyll Rog. aQ‘ZehyHrm@B‘mpl)amdm ail fohyle aﬁyhﬂmd sulfonyl amino

sulfoncy ;gtg c}g?ﬁﬁél su gt%ﬂtlgﬁ.ﬁg)arl%lﬁa}ngr&ﬁ 11§ge fo%];lyl carbg){y%c acid, carboxylic
acid e{llgyl (e§tef' ger gyéarb%xglf‘é 80 Imetrlyl BichY bptondtlyy Rlsstal e mokghdsigd carbonyl

(eg. mmhpbnﬁ(y& |oprbenyho) ertionglly - subsitusedy| pipatidiae hypbenyg. t(eg. 4
hydrogh?é&td%g B&{ et ﬁ’a‘ﬁ’x lrieﬁlfhélﬁyﬂ casbongD; hyl -1, 3-thi azo

R’ and- RS yikg)} ﬂﬂepeademw seletted from H, optlonally substituted C1 Ce-alkyl, optionally
substltuéécﬁggr &J glé;grfy?m noéallyf)snggtha/ted &2-% ﬁy%%loa!nd?la%gl: t.hi ophene
as welYha #ts PRInticad isbRrets'RE Qﬁ“tfbhllf‘ a&rv)é'f&%{sk&@ Ritdntiodrets) dRBEtebmérs and its

3-thrazol - 2-yl} acet ani d
racemae/forras, nslweléamhama@ﬁwa)mcgapﬁbbasm thetepf.] acet ani de; vy
N-(5-{5-[ (4-hydroxypi peridi n-1-yl)carbonyl]-2-thicnyl}
-4-met hyl -1, 3-thiazol -2- 1)acctam dc;
Another embodiment of the present invention, the invention provides thiazole derivatives of

Formula (I) wherein R' is optionally substituted acyl.

Another embodiment of the present invention provides thiazole derivatives of Formula (I)

wherein R? is methyl.

Another embodiment of the present invention provides thiazole derivatives of Formula (I)

wherein R? is a thienyl T1.

Another embodiment of the present invention provides thiazole derivatives of Formula (I)

wherein R? is a thienyl T2.
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( 3- hydr oxypi peridi n-1-yl)carbonyl]-2-thicnyl}-
-1, 3-thiazol -2- 1)acctam dc; 9
-[ (3-hydroxypi peridi n-1-yl)sul fonyl]-2-thienyl}
yl -1,3-thiazol -2- 1)agctam dc; 10
5- {5 [ (4- hydroxyplperldln 1-yl)sul fonyl]-2-thienyl}-
2% e
Anoue FRiGamich, 3T, BECeRE I FARCRIEF il geryatiyes of Formula (@
wherenreRﬁyd selectedtﬁpmiblopgonaily@@bqtmmdj €:1-Cralkyl, optionally substituted C,-C-

stken}3d gptcsaly JuRHhIRGbe Ay~ -t ey} - methyl -, 8-t

N-{ 4- net hyl - 5- [5 (rmor phol i n-4-yl sul fonyl)-2-thienyl]-1

3-thiazol -2-y acetamdc; 2
Anothey smpgdynopy of ﬁy*a PSR T By Ak Hsﬂv%é% n?lﬂ%f&ﬁ?d IV%IVﬁét‘]%ﬁ ormula (T)
where]n ﬁ“ fsl?}pﬁér%llly%ulyslu}utecpﬁﬂi%ﬁ}ld e, 15 _
5-cyan0- 2-thi enyl)-4-net hyl -1, 3-thi azol - 2-yl ] acet
an1de 16 Met hyl

Anothfr & rb% efny lo? rﬁl@ %és'eﬁﬁe M%ﬁﬁo:h sfotvIHeQZtﬂilaicﬁé ydel'l(/mv%g N Esrmula )]

whereif B? {s&yp(lamllp(sﬁbdtlhhﬂyic)yl ahd dpitienally] substiveied ylkedycartiohylaz ol

-2-yl }acetam de; 18 N

-{5-[5-(1, 4-di oxa- 8-azaspi ro[ 4. 5] dec- 8-yl sul fonyl)-2-t
Anotlféi‘ %ﬁiﬂohmfenmh}ié “Presdnt irRéRidn Brovhded tﬁﬁzﬁ& a¥id@ived f Formula (T)

4-met hyl - 5- (3-thienyl)-1, 3-thiazol -2-yl ] acet am de.

Wmeﬂmh *ewiotels of the present i nvention are useful as

nmedi canents. They nmay be used for the preparation of

a medi canent for the prophyl axis and/or treatnent of
Compauhds ofthepeesdnsiaveteion incuds/io partiodlhathosdt aithe gtos;emsnng of:

car di r\\/nc-r\nl ar di Seases—Reur nt‘lgngnr\r At i vun Al cen~nncng
T O v Ao uour aar - ur oo vJg, ffrouautl H A\ uL' V\a u' Q\au\)\a\)’

Examplelorial or 5 viral infecti ORgme<i dney di seases,
Nol atlel et aggregation, cancer, transplantation,
erythrocyte deficiency, graft rejection or |ung

an u [GS(S-fbﬂn}QlZethﬂaﬁ’?I)dl-rﬁethylrl Bhlaazum:rpp]andsmﬂe For mul a
ﬁérmﬁlmlgmlbé—?ﬁ%ﬁﬁmﬁé%w AaEo etamide;
o %‘f {4 8GR 2 ity PIHEA B3 il T84 floblamide;

‘bowels [ﬁ-l(m@skanmb)mglathyﬂ-ll amhmzobﬁyl]ﬂlﬁnphmtae%-lc&boxylhraaldn
e -&'eihgi 5 AL o HBTi A S taPbony B2 Ry 113, Phiazol-2-y1}

noeplia

-4
- (

J;

6 N—[4—methy1—5 -(2-thienyl)-1,3-thiazol-2-yl]acetamide;

7 IN-(5-{5-[(4-hydroxypiperidin-1-yl)carbonyl]-2-thienyl} -4-methyl-1,3-thiazol-2-

yl)acetamide;

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

yl)acetamide;

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

yl)acetamide;

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

yl)acetamide;

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

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

13 N-{4-methyl-5-[5-(morpholin4-ylsulfonyl)-2-thienyl]-1,3-thiazol-2-yl} acetamide;

10




10

15

20

I n anot her enbodi nent, the conpounds of Formula (1)
are useful for the treatnent and/or prophyl axis of
neundegener ati ve di seases including Al zheiner's

di sease, Huntington's disease, 15 CNS trauma, stroke
or ischemc conditions. In spill a further enbodi ment
according to the invention, the conpounds of Formula

Exaﬂlmi)i’e are useful—for the treatment _and/ or _propnytaxi s
gar di ovascul ar di seases sumam@s at hero-scl erosi s,
Ndear|t hypertrophy, cardiac nyocyte dysfunctlon

a1 NG PaBnE: @ﬁ%@ﬁ@%@yﬁ%““n‘-f | “}YE& Ex tﬁggw;% .

151 o NErB-cxane- Hthignybyrhyethyl-3.3ghiageld-yMaselpmideief i ci ency

16uc M&yﬁﬂ-[ﬂ{mtﬁlminbmhmdiym 3-thimeolic] -yl ihtophomecaboxylate;

13P! gRt {f[S- Qﬂlﬁ{gsﬁf@%ﬂ—i’ﬂﬁ&yf]ﬁﬂm@ﬂyl 1, 30885013-yl¢dcctantlde;
18he o{;% ¥ 'dlé’fa'go_r 1 réa“?lc}ve %lgﬁgoe Zkﬁfényﬂtil oyl-1.3-
} g A’? gml 1 nnhvl avic nf chrani o~ Ahcet r et : A/

TUIoOSTT OC

o
v o

18ul K Vle@lb’]sé“&%' &lle%yﬁ)agﬁmlla%ﬁlﬂ&’ l]%ﬁé@@éf ibrosis
psoriasis, allergic di seases, asthma, stroke or
The compbwrds ©f ¢hmpkieseino ireventigcire misefubas mpépzﬁmem,si d?hey may be used for the
l.atel ets a /actlv tion,.  skeleta
prepaBP R RYRRREFDpIR ¢ gtresb s i P & R dsorders
and/of irﬁﬁﬁﬁaat&?%@ﬁié@ eédr&ovasemalsd@éhs@ﬁlaﬁrbdégeﬁeraﬁlﬂ diseases, bacterial or

particul ar_ nel anoma, Karposi's sarcomm, acute and
viral dnfegiong, Kidoewdisgasesn cPk\‘}PlF‘alaggli?g@H’Pr (iEcer dgatpla nfation, erythrocyte

ej ecti on, | omerul o
deﬁcﬂer{ ?QE&&)P l@tl%leg. ecl g

ephritis, progressive rena

rlbr03|s endothelial and epithelial injuries in the
. | | f
i oS, 67 SRl 58 PPN (LS THRA] O, A0 hlment andir

prophplafi¢i 6 duRiriheee Hisches drhifamepairgt disdasef sudhh aamlllaple sclerosis,

derivative accordin o, Fornul a . GO r|3|n
psoriagise hegmatoxharthris. %YSEE&%&PN& e@fthenri-ﬂég ot <va discase, lung
1nﬂanﬁﬁ£tio¥13ﬁ1kd&§bd§fs Jr BFdY! hﬁe&lggﬁnﬂa&rﬂiﬂ%ﬁ%ﬁ&?as%erﬂﬁélﬂlﬁﬂ' cdBephalitis.
conpl éxes, such as Pd(PPh3)4

[1,1" - bls(dlphenylphosphlno)ferrocene]palIadlun(ll)
I Pd f P
B e T T
prophRBixi3 dF n¥ufddégenttalive itakes iﬁal).ld(ng)Alzhmmer s disease, Huntington’s disease,

CNS trauma, stroke or ischemic conditions.

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

haemolytic anaemia, aplastic anaemia and pure red cell anaemia.
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wherein X may be Br or 1, R7 may be H, for boronic

acid derivatives, or any Cl1-C6 al kyl or substituted

G -C6 al kyl groups for boronic ester derivatives and

wherein the group -B(OR7)2 can optionally forma

het erocycl e such as boroni czacid pinacol ester. 20 In

a further enbodi nent according to the invention, is

provi ded a conpound according to Fornmula (P2) which

i's Methyl . .
In stilbar{othet efbbditment zaverding to| th@imyenficox thssonipawnds-of Fprmnils o ere uscful

ne-2- carb latc. .25 | not her . enhodi accor di .
for thf: Jr er}%na‘? i f“hyllagusp?g \(}fl?rarélg ot Sglrl% veo L{I%g}flary h&éé)eagé, r]clglaphylactw
shock PRSIk, apdobiBsi)f allckdit alihsesdasthmalt stitke agrciselbiniig conditions, ischemia-

Faormula (1), conprising the step of reacti a
roporuBpoBSIo PePBRTHI RSP RRPskIl FIUACIa R HY Pergpphy. leukocye
recrui&ﬁé'dgg{ @aﬁl&&?@gﬁ%%‘ Zﬂéiggﬁ@ﬁﬁ iRfasioR rhAstitig) if QAR]cAME telahbfb, Karposi's

aS 1 . . .
sarcord,, atutelzing (cHiqpieebagiepiabashvired feetions.caepdip dransplania{on; praft rejection,

gtomef o Rl 45, Rl it st oy gt cpihetia
injuriésRat the(1B3 or(ih enenkidumey airwaysinflabendionor | and R8 is
methyl or n-butyl. 5 The thiazole derivatives
exenplified in this invention may be prepared from
In andtREAUhodNGH l28kr&ing 3¢ Bel ihPhtidR! BPréVidedUs pRGeds T8r the preparation of
~ follow ng general nethods and procedures. It will be
thiazodg dedvatize agcarding to fiesnelat )picempriging tha plep rof geacting a compound of
. ¢ it . . ! ¢
Forn P REF) R lerkAie bt Bl (% if REUAE) AIRELA difexcs, such as
Pd(PRbthaer [EX his(diphertydphospiriat)forosncfmiladibm@Ibe chiwede un(PdGlppl) Ch),
er W 10 stated. Optinmumreaction conditions may
PdCl h\%‘ﬁﬁAﬁ?éﬁn ﬁltbflﬁecul ar reactants or sol vents used,
but syich conditions can be Qeternined by ghe person
skilled,innt heart, usingOrdti neBaspt P sat \on N g2
procgﬁure . en eﬂplaﬁeﬁ\as harﬁaceuf?cahszfh
conpoundsSof\ t he present iorvrhtion are tydﬂcal$ MRS
adm ni steredXn the formof a pharnaceuti cal R
conposithqp. Hence, phag ceutical conpositiong
conprising a congound 0 ormula (1) and a
whergiin & maydwtBrrat I, \R 'ameye pe dbi fer beroniceacid derivatinmges, o any Ci-Ce alkyl or
excipi ent..therefo . I t b 0 7
subsiiff G BE My LR o7 ROISEIRT At didREER T bbb B(ORT: can
optionally form a heterocycle such as boronic acid pinacol ester.

In a further embodiment according to the invention, is provided a compound according to
Formula (P2) which is Methyl 5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)thiophene-2-

carboxylate.

In another embodiment according to the invention, is provided a process for the preparation of
thiazole derivative according to Formula (I), comprising the step of reacting a compound of

Formula (P1) with a tin derivative of Formula (P3) in presence of palladium complexes, such as
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aware of a whole variety of such carrier, diluent or
exci pi ent conpounds suitable to fornulate a
phar maceuti cal conposition. 20 The conpounds of the
i nvention, together with a conventionally enpl oyed
adjuvant, carrier, diluentpr excipient may be pl aced
into the form of pharnmaceutical conpositions and unit
agpst : i e gye
PAPPAGE A% PARFA e ABfEN BlE e RPARAHE  ERBHAY Cpapp) - C)
PACL{BPiw)e,Bsl(@Ach: as sol uti ons, suspensions, enul sions,
elixirs, or capsules filled wth the sanme,_all 25 for
oral e, or ip the f or m Bf steriP@dPnject%bleN )
sol ut | dhs? RpargntehaLﬂgLﬂeludLng_subcutaNegu R
use). Su har maceut i cal\ conpositions and ungkzggsage
forns thereok may conprisB ingredients in R’
conventional proportions, with or wthout addihiona
acti ve dBHpounds or priﬁ%‘ples, and such 23 dfit
whercHPX385, BB Bt 19RY RE @nhahy c2Aybusi t abl e ef fective anount
of the active ingredient commensurate with the
i ntended daily dosage range to be enpl oyed.

The t@i%l%?%‘ﬁk/&a%x hIHIRR lid l4gg %&ﬁ&ér@hﬁg ri%rﬂer i di‘rSm readigl available

@]

erivatives o I's T nvention can In 5a
startingamaterialsvadihg thie dolitowing géreeral maatimads @od posbduses: Itayitl be appreciated that

conprjse at, | east one active. conpound.. neral ly, ..t he
wherc; Gtes| AR BTeR e AR, PR ion CEis 4 ioe P Boprajrel’ i moles of
reageE 3bRRAS icl ) Gad %Nerf;‘ bftRe btpéBimeaaDebiditiont) Cancd 1B used uilbS otherwise
conpound actually adm nistered will typica

ly b
statcdg| @pEmpEartioy candifipRssmey iy With the garticgat regptagts gr solvents used, but

such édﬂdﬁ}’oﬁg arf Eé %H{égﬁ{lfﬁ@&: ®9-thé g&]g?'rg kiBfed REteORdivking rl'oﬁétﬁle%timisation

reated, t nosen fout admnistration, th
procedwtsial conpound admi ni stered, the age, weight, and
response 1 o of the individual patient, the severity
of the patient's synptons, and the |like. The
WhenP BRpI5g6E Uk i phatmAreniiats, tth® 86mpburids eofpthe sgrodent Mns@ntioroare typically
e administered by a variety of _routes inc

.can he Iu%l&ng -
admirdytened iy thefgrm of p pharmepsiical CARROSIiaRHIRRSS, PIRFPARPRTGH, Sompositions
i 2NrmbRt (NPARE R IpharhiRcARIPPSLbRBR Eficr, diluent
com@%?%égggﬁﬁﬁ%ggfé?ggﬁ cé@atakep?ﬁe f%rﬁ?gf bJ?k [ qui uml(#
excipivot thetichme atgralso Svithiss the wednsred theqresonll invensiapieh persqpbskdlled in the art is
C I however . t C [ 1] I . [
wvar TR BV Sl SR SHFRTL OUREL B BE RG] formutac o
pharnis@éuticaliddintposicisage fornms" refers to physically
discrete units suitable as unitary dosages for hunman
subj ects and other nmanmals, each unit containing a
The QRRGAKS F e CinbiRioh, &)getﬁfar Fthi & BolRAGSHaBY BiFIGHlaldpfant, carrier,
_ to produce the desired therapeutic effect, in . )
diluerdseroesicipiens rmey b placsdi intebthe fonar o/ plearmiaequitical xeanpnositions and unit
i cal s S 0 [ i
dosaggg @ﬁ%%éuatﬁg drtl 8 n%o%%‘g él?agrrljes{lnﬁﬁi%eggs %91?%# é\ﬁ{hl Jqs l}?rgets or filled capsules,
or ligaidspachi 4si solusions, spsépehsions, trablsiehs, , cligagsulcessutes fillbé withidbe same, all

in the case of splid co itions. ln such . . .
for oralisot £ Bhdom RS T SIBHDIC SRy Py BPEomL (aflpging subcutancous
use). Qﬁé’lﬂfhaﬁﬁiﬂégtl'i@m borhpdsibng Bt tiniPddsatOfoRRe tHerde Hab YomiBtighingredients

or prefera . ) o
in conventional proportions, with or without additional active compounds or principles, and such
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fromabout 1 to about 40% by weight) with the
remai nder bei ng various vehicles or carriers and
processi ng aids hel pful for form ng the desired dosing
form 25 Liquid forns suitable for oral adm nistration
may include a suitable aquegsis or nonaqueous vehicle
with buffers, suspending and di spensing agents,
: apd. t [ r
unit ?(%%?«{I 3‘5‘1‘0%]‘ é‘ﬁdyg}(égﬁﬁ%‘f‘e Qﬁj% ns?ﬁ%l#le {kﬁgecﬁgé %lvguﬁg JIB tH&RYctive ingredient
commiengpragd mithtls intendesbdnaply deshge sdnga tabaemployedaat ure: a
bi nder such as mcrocrystalline cellulose, gum
tragacanth or gel atine; an excipient such 30 as starch
PharnfatedtREl @@apositiof contiiiflg dliadoly dgientives uﬁﬁuaﬁlvaﬂltginrdaﬁ be prepared in
acid, Prinogel, or corn starch; .a |ubpricant such
a manpgp Med; knoway ’é‘a‘ihﬁtpé‘aﬂ%Pcﬁ‘llti"& At aod qempaise gf ? Pagite active compound.

GenerdllY,,| 8 tofipBuridsdgE th ﬁl%ﬁio%nér@ Chddfinis@RANh & PhdmAseutically effective
sucrose or saccharin; or | avoring agent such as
amoulrne Fbeamoimit of the pbngnpowdl acasallmaémmtereé el gepicalylesr detgrmined by a
ec 0Siit i
s i, S50 B ST FLG o bt AL B HR  p e,
choses abiteref alhmﬁishaionl meerctmbécmmmnd admﬁuskere&mhe apet Weight, tand response

As_above nent thlazolc derivatiyes. of
of theeigal g e Syesived Bsoie ooy SredE oA m nor
conmponent, frequently ranging between 0.05 to 10% by
wei ght with the remainder being the injectable carrier
The phamnackeicel ¢anporiienapbihe preseat inyerficnorapdiecatninisisred by a variety of
or. d [ e 11eC
routes 13&1{1&%@ 15?(a),pr g%r%g’s grnﬁgdtel Ve1 %ﬁ%t%e%ﬁyﬁgtﬂﬁl&aper&g§ agﬁtsm\erﬁscular and
1ntrana&1 prlma:eﬁlpongoﬁsefohmamchmnstrdtmd‘;mnltalteetha fm'mscd’tbud:luhquldl solutions or
1ﬁf Rem nqton' s Pha ceutic SC|ences
suspe%%erts %b léegwderﬁfadgrle c]gquni)h ge‘@g os&té(g{s 3fe presented in unit

dosagBaDRSY toV ABilitate Woduedte IddsihfCPROREA it fﬂbﬁaﬁenfoﬁﬂs” refers to physically
reference, The conmpounds of this invention can al so _be

discroggipit suitabledasi nitans dasage) forehussesiesubinctpsangd othep pammals, “each unit
r t S

conafil , PSACAURAE Gl oLANE aBAE e oGl 0 ot

therafghiso eﬁent;‘ inuassbdiation heith asoitghde pharvhaomatieali falctpmnn Typical unit dosage

forms lélajlﬂg% 111%(} F;?'%ég‘a}% Cg%p%a es -ﬂ% gyﬂelgg%glsof ttﬁey g ? é:omposmons or pills,
tablet§l @apstddsi of @i FECHRItHE B oD sIQT dBmhpdsitions. qﬂ-udhecom;@mbﬁ@ the thiazole
fromreadily available 20 startlng mat er %
derivafiyg dy asually AtRiBeT EoTBRAPRadIRES abayk DriglobeY 30% by Weight or preforably
from StRIut 1§ QBCRR Qﬁ‘% B ei gﬂ%kﬁﬂﬂﬁ@?&mnﬁﬁ? %ﬁg R/ans%ﬁﬁﬂals Qr carriers and
r unmond 64, 1723-172
proceEsnzgmdaelwlpﬂll byﬁirmmg the dgsircéhvdogsg foom. t he wi l | be
descri bed. The follow ng abbreviations refer
respectively to the definitions below 25 A
qumﬂ%@ﬁd Miﬁ))],e fomot] eddiniinietrfion, mey ifohlei & ahieable aqdebus or nonaqueous

ho . M (ol ar MHz
vemcl(e w1th bufi%rs suspgrjidmg ar(ld dlspergsmg 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 corn starch; a

lubricant such as magnesium stearate; a glidant such as colloidal silicon dio-xide; a sweetening
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(Megahertz), it (mcroliter), mn (mnute), ngy
(mlligramy, mM (mlliliter), mm(mllinmeter), mmol
(mllinmole), nM (mI linmolar), nm(nanonetcr), rt (room
tenperature), BSA (Bovine Serum Al bunmin), CDI

(N, N -carbonyl dii m dazol e), 2£MC ( Car boxynet hyl
Cel l ul ose), DCC (dicycl ohexyl carbodiinide) DCM

o LA Rl OO L s Wy

orang&D@yorihg( 3- di met hyl am nopr opyl ) - 3- et hyI car bo
di i m dehydro-chl oride), HOBt (1-hydroxybenzo
triazole), HPLC (H gh Performance 25 Liquid
Inject@lé oombexitionp Ay typickly bésﬁﬂmpﬁhirﬁécmbﬂ@mﬁlb rsyllne driphodphate-buf-fered
nyo-inositol -1 phosph

salinogo P&’r?ﬁf‘li@crt%% GAFTicTRAS YR & the N&ﬁ%‘éer V?ntl%eé ththigrlg derivatives
of Foﬁfﬂﬁ& g? i oomPbsiddyis E@%}Dﬁ W Gsihéy hent] '\h@u@ﬁ{%ﬁaﬁgﬁlg between

IC Resonance osphate Buffered Salline
0.05 ted Q%ﬂm\ymh} withith¢ rentaugtedb@hgﬂwlgh@glﬂh caroipr and the like.
ferrocenc]palladium(ll) chloride conplex), Pls 5
(Phosphoi nositides), P13Ks (Phosphoi nositidc
The aBevd dvaeris), coﬁ’ipbﬁérﬁh {dPloed lyhainidigleradosy ihjektaBle compositions are merely

represggtggfﬁh B&!gegt er 3 {}])Sas Ar Phosgp teg‘hmc(ij els Iarrllé) f?leth?(e are set out in Part 5

of R&ﬂ@ép’@ @A&Mhb&%&ﬂ SdidncAs, 520" ERRIRAS 2080, MardRl PAIRhing Company,
(Phosphati dyl i nositol -4- phosphate) PI(4 5) P2)

Eastoy, ieoasyhveniadyhich iniscerppratpdderaimbyoesiience) , Pt dl ns

gyl t.ri ] - )=
o SRR A ) g ASBERH SRk e s o fom
sustaifiddA rélGok ndrug | deliveny  Hrscemsin A ydedsripaiph, ofl reprdsEiltative sustained release

rieth TF trlflu roacet.ic .ac THE .
materalS, ek AP O (i) I e CITP R Ao et ey R B PA i jerma-ceutical
Scienddy. (U traviolet). The thiazole derivatives exenplified

in this invention nay be prepared fromreadily

avai l able starting materials using the follow ng
Svat SF TR aldveliRnedures. It will be appreciated
-X—Jgﬁgf—g#%ﬂﬁ%ere—%ypue —or preferred experinental
The noweldhiaranslelivatises awastingto Fempdr (’D gamebq prepared frop] tegdidyf available

r eagent sol vent s tc.. t her .. .
starting, BRErHS oa FoVEah VR e npapclipss 548 ol gotfiprshase and solid-phase
chemBiry §rifosdls §BAMHAEbRI R alrrum99 eACkC.0164C O7TH-1 726N SExemyplasaof synthetic

with the particular reactants or solvents used, but
pathwayg for thertilltbedlescribséh be det erni ned by the person

skilled in the art, using routine optimsation

procedures. 20 In t he process illustrated in the
The f6lidvingwablgedativamegerRespefiyelR®, th¢de finiiong hleW(S as

above-defined in he dgscyr i

]
A RPN ConcFubtrrde S cBRRRAO T (RERGR (e e, Mz
Meg&ﬂehz): qul(ehl&iehtele)t mlﬁe(ehﬂwe) 2y ﬁmm%:ain) Sl)illt(hhﬂhh(ér) mm (millimeter),

proaches, using both sol ution-phase and sol i d-phase
mmot ﬁeﬂinepley lp%t(melgmglar)e KR dRgnometar), A1t (roop gemperature), BSA (Bovine

y L fchy1difdifab{30)cMLt

1 ] b thyl Cellul DCC
L
(dicyclohexyl carbod11m1de) DCM (dlchloromethane) DIEA (diisopropyl ethylamine), DMF
(dimethy] formamide), DMSO (Dimethyl Sulfoxide), EDC (1-(3-dimethylaminopropyl)-3-cthyl-

carbo diimidehydro-chloride), HOBt (1-hydroxybenzo triazole)) HPLC (High Performance
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m cr owave- assi sted techni ques. The pharmaceutically
acceptable cationic salts of conpounds of the present
invention are readily 30 prepared by reacting the
acid forms with an appropri ate base, usually one

equi valent, in a co- solvengs Typical bases are sodi um
hydr oxi de, sodi um net hoxi de, sodi um et hoxi de, sodium

Liquid @hr&ﬂﬂfi%’?}% &,pﬁtlés i a{“*&[)%hﬁﬁry) pmsﬁﬁsmimyg%&ﬁﬁl fl8hosphate),

magnesi u roxi d ci um hydroxi de, ~ benzath

LC (Iahmkildlmmaﬂwgapiwhmmes S@ph?)m@ﬂséngﬁl (ﬁbbron@gsugnmﬁ@de) NIS (N-

iodo %%gﬁ&{ﬁﬁahwgﬁ%cqg a$net1f:scﬁs 1%Ga,rn§ by Coﬂﬂw n}'t)hatet Buffelied Saline),
Pd(dpphTISSG1 Q“-blk(&hphd@lphdsﬂuﬂé) &‘err(ﬁt!éﬂe]palladﬁmﬁ(ll)l r‘:lhleﬁdﬁé complex), PIs

cases, . salts can be repared X|nq%?”?o mﬁgﬁmmﬂd.3—
[

(Phosphptnogitidgsly IR bftasphainpseidsy tlﬂ%asﬁsat
monoﬁﬁd?,}fﬂld?é)x ano 3!‘1?%4)’@9 nes (pHBspiagi) fositéNP qulﬁlﬂlo@plfa@) Verpy(3,4,5)P;

whi ch the “desired cationic salt precipitates, or
(PhOSplmldbbnqstthle&% susphesphatc PIE)P (Bhesphatidglinastolghphosphate), PI(4,5)P;)

(PhosP %dy ?@{l ég—m?l%ggﬁa% \éﬁ Ins %ﬁfl@[ﬁ?ﬁ? yflﬂﬁ’ (Benzotriazol-1-
yloxyﬁﬂpﬁﬂﬂidﬁl@ MSpﬁtﬁlmﬁmxaﬂuofopKospﬁhtc) SPA IRSc;mﬁlJla,tloRSPramdnty Assay),

T R S Rt S LR g e i Laver

Chrorﬁeftoﬁ%ﬁ?)” @)Uametpe obt ai ned by netal catalysed
cross-coupling reaction. For instance, they may be

obt ai ned by Suzuki coupling reaction between an aryl
The tgfg%ddg ?Fr(lg ill/es &%B&}%ﬁxd 1%5 @eﬁ{égrp E}'-g,&l ]Pf,aﬂ}g%a?exg g?%ﬂ::egdﬂy available
startirgChatedds using ithedsllowlibg genwa‘lyn@]hdd} land prcsadm'd:s'. ftwi beapprpetiated that

grou for .boronic.ester derivatives udi n .
whrypIRBaf PYPISH ORI Do B FTORE ¢y FascaB e HeeR gy e, moles of
reageﬁ’@' Soldiacrl.) &8d RivenSelRFRxberafémN) cdddtidnk NAneils@lbe, used unless

2004, Synthe5|s 2419) Diftrerent pall adi um conpl exes

othervisy stpted QMU eastian camsitm 3yay, vapy With thy Rardyyhraraeta ntsz‘e; solvents

oo TS NS S0 BRI O ERAF VL iy o i i

optimzatien pwoecdacddi t i on of phosphi nc |igands such as PPh3.
D fferent organic or inorganic bases may be used,
such as TEA, DWA, sodi um al cohol ate, such as NaOwt or
Tn th¥6¥dss illikirated irftRY f61RwWaRE sdhemeS Rl (RS, Ré I RAan&ROEBabove-defined in
2CC8, Cs2CO3. The sol vent or solvents m xture may be
the des@ripiioned between TIC, Tol uene, Dioxanc, WON, MeCN,
DMF, water, etc. The choice of solvent or solvents 25
m xture may depend on the nature of the base, (P1l) and
GeneraRP) the Thiezale slativativgs aesacting) o Hexganeral Fagmuliy €1) roaldelbk obtained by

soverf S8 RS BUSE Bt 60 bl SRR ey protocs
(Koddthdri ef &IN0L06Y) TeirbkédremBettl e83; 117 bBd7 A @itertiycobecntisaal.m&kods or by

microwave-assisted techniques.

The pharmaceutically acceptable cationic salts of compounds of the present invention are readily
prepared by reacting the acid forms with an appropriate base, usually one equivalent, in a co-

solvent. Typical bases are sodium hydroxide, sodium methoxide, sodium ethoxide, sodium
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27 Scheme 1 RNNR2 OR Base, ..Pd.. RNN2 S +
R3-BS- RHXOR'™ H3 (Pl) (P2) (I) Stille
coupling may be used for the preparati on of conpounds
of Forrmula (1), involving the reaction between an
aryl halide (Pl), where X may be Br or |, and a tin
reagent (P3), where R8 is 5 nethyl or n-butyl (Schene
hydrld')e P?ﬁ%ﬂﬁﬁ h &;Bkiﬁf: El'uﬁlnrngtmfx@@ rﬁé%@hﬁﬁe@d%ldy thieffMydroxide,

lum° co es, such as P

benzathlr|1e1 "chijing( dlepitaealymfmo sﬁwlm@a@mo uﬁgbl}mmlhea@hmp,l Jicthylamine,
PP
p1peralzﬁlg%ég grgfngfhgmgrbeg ﬁ‘}l% afcll’\t’L i fISOIeH; | (hné:e %}a%on ég gh'ygg% gg‘ahgltlon ofa

non—sﬁ%htﬁ Ina0the @hdes) saie canthd e aSBfuﬂﬁy @ixigd ﬂolﬂion?df(ﬂie?amdﬁflth a solution
Scheme 2.~ 8 1 RL N 2 "Pd" 2 HNS/ R+ R3 \- H
of thegeagiop(sadiumpefylpesanogis,) magresipiie Ol ETPAYTGg 20Nt m Which the
desueﬁ%‘éﬁtl)ﬁri@ Sflt SrEQPRaEL YPLAEL 61REGIcA8L1SRA BY ChbiRAtratfon ¥l addition of a
applicable to obtain conpounds according to Fornul a
non-s¢lv§nt. sui t abl e net hods of preparati on known by a person
skilled in the art should be used. 15 Conpounds of
Forrmula (1) can be converted to alternative conpounds
Methods dfgirgparing iinjer yfregmpoeundsdf Rorimdle (.onver si on

technl ues wel | S led in.the a
Deporii ORI g of ?Pﬁwﬁn,dfé KPR ARDIS it HRLPHS pdifgigs may be
select@(ffo?'the%'&nﬂi@sls SP6nRuhd S mAIY (ﬂz.t ' onal i sed through

cl ect rOFhI|IC substitutions (Schenme 3 bel ow). For

CompeuadspdleForatla (I suayf b abtaingd it metehcgipkysed ergpi-eouphing reaction. For

1nstan?§r tﬁe o%l%%e %epégﬁ%ln%&/g b)rs %in %ﬁpigfr{é %Pi%%(aga%ﬁ%nw thléeo('i)(i), where X

may HerBrer pghid atberdrRddcidragyestar (P2)ewhere RC tmayi tieHH, dfor borpmie acid derivatives,

or ang| gﬁ%ﬁ#’gi quﬁ&ﬁr eé?1}1513tgg@],l%éﬁlbgorank:yFst?rcéeélvatéﬁs nctlldmg optionally -
13(0112y2 Wﬂlﬂhﬁé Yedyb] such @P bRl dcid Mmtemcheﬁﬁrmbaom WBkilina et al.,
and may be sel ected fron1subst|tuted het er ocycl oal kyl ,
2004, Spethesass 26pDi onal | y substituted piperidine (e.g.
3- hydroxypi peridin-1-yl, 4-hydroxypiperidin-Il-yl),
optionally substituted
Different palladium complexes may be used, such as Pd(PPhs), [1,1-bis(diphenyl

phosphino)ferrocene]palladium(IT) chloride (Pd(dppf)CL), PdClx(PPhs),, Pd(OAc),, with the

possible addition of phosphine ligands such as PPhs. Different organic or inorganic bases may be

used, such as TEA, DIEA, sodium alcoholate, such as NaOMe or NaOEt, KF, or any carbonate
salts, such as K2COs, Na,COs, Cs2COs. The solvent or solvents mixture may be selected between
THF, Toluene, Dioxane, MeOH, MeCN, DMF, water, etc. The choice of solvent or solvents
mixture may depend on the nature of the base, (P1) and (P2). The resulting reaction mixture may
be heated, under inert atmosphere, at different temperatures, with the possible use of microwave

action. All the different combinations described above may be used.
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25 nor pholinc (e.g. norpholin-4-yl) and optionally
substituted 8-(1, 4-D oxa-8-azaspiro[ 4. 5] decane), 28

in the presence of a base, e.g. TEA, DIEA, pyridine,
etc, yielding conpounds of Formula (lIb) (Conmpounds of
Formula (1) wherein R4 = SOZNROR10), an am no sul fonyl
as defined above and where R3 nmay be Tl or T2. O her
el ectrophilic substituti agepRY Pe perfornmed on
conpound of fornmula (la)5 sucn as brom nation,

ni t r atr| \on, fornyl ati on, acyl ati on, ?t..p " USRbg
conditl 5 by g p8rdon skitred’in tR &t or
exanpl’e gﬂg%gﬂ;t dn etR a%, 1976, J. Chem’Soc, ./
Perkin 2363) . Co@p_o'&nds of Fomula. (fa be
deprotonat ed W|th a suitable base, such as al kyl
[ithiumpaffording inte(apdi ate (P5), which nma§)

BRI R AR s T——
reactlmﬁb'élﬁﬁl Y1 HOas 9, Whée X why Be BBorT, hhd @kin rd: eﬁtf’(PEleﬁere R%is

COCH (Beaton et al., 1976, abaove). 10 Schene
methyRpr n-ptyl (Schegme R bgpg@t'}‘l@b meactien smayha eaialyssd by ¢ d1fferent palladium

compk%es Sbaﬁlﬂggl\%gfgﬁ%)“s% 1'1’)1’sddgﬁé gpﬁsﬁﬁﬁ%&&enﬁ %lﬁdﬁnﬁﬁ) chloride

(Pd(dppf,BClZN FAC1RRPHRR, Pd(6es:,, RathGhddssiblesadd{tion)of p (ph@phme 11gands such as
Fo a (l)wherei S2NRR10 e.g. RLi R Ri1,
PPh%IQ“‘E&LkiPrW sa SRFWE‘T g%s%%m H H El ectrophile H

Saponification HS S 6 ~.. 5 e.g. C02 Se.g. NaOH S
RF-""SOO0O ReLi R6~">...0HRe QAlk
Scheme 2
.
H /I + Rsn—R® ——— \(/I
S \ .
X R R’

(P1) (P3) m
If the above set of metal catalysed cross-coupling reaction conditions is not applicable to obtain
compounds according to Formula (I), suitable methods of preparation known by a person skilled

in the art should be used.

Compounds of Formula (T) can be converted to alternative compounds of Formula (T), employing
suitable interconversion techniques well known by a person skilled in the art. When R* is H,
compounds of Formula (Ia), where R? may be T1 or T2, may be further functionalised through
clectrophilic substitutions (Scheme 3 below). For example, chlorosulfonation with chlorosulfonic
acid, followed by reaction with PCls/POCl; may afford the corresponding sulfonyl chloride (P4).

Intermediate (P4) may further react with an amine, HNR’R'®, wherein R® and R'® are selected
from H, optionally substituted Ci-Cs-alkyl (e.g. allyl, 2-hydroxyethyl), optionally NR°’R" may
form a ring, and may be selected from substituted heterocycloalkyl, such as optionally substituted
piperidine (e.g. 3-hydroxypiperidin-1-yl, 4-hydroxypiperidin-1-yl), optionally substituted
morpholine (e.g. morpholin-4-yl) and optionally substituted 8-(1,4-Dioxa-8-azaspiro[4.5]decane),
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(1C (P5) Formula (1) wherein (1d) R = COOH Fornmnul a
(I)wherein R4 = COQAl k Conpounds of Fornmula (Ic) may
be al so obtained by saponification of ester (Id)
(Conpounds of Fornula (1) wherein R4 = CQRAl k, where
Al k may be any C-C6 al kyl ggoup, optionally 15
substitut ed al kyl) (Scheme 3). Conpounds (1d) may be
rQss u g [
in the&Le SUIt %Fas@ 93STER! ﬁll'iﬁi %frﬁﬂtfé ) (IPZ hor&ﬁlp-’ém o RErmula (Ib)

e su stltuted ophgne
(Comﬁiumpia afBernuoifla ﬁbwﬂmﬂem Ri € SR Be), fanrantieq sulfoamlsésoienﬁé@rl above and
where':lgi E El‘;f %9 cl.alggtro_p e t%%g ?ngarygo%l‘i%?hf%ﬁrgéd on compound of
formuﬁ’@(lbp Bych a’sSbr&ﬁfnlaﬂ@ﬁ nitkaioR, fodfylatich, wbghonR3tcnBsing eontiitions known

by a pggpo 51%181343 ﬁgtﬁg?rt Sor St m%aﬁff é@fﬁ%éf qi) 198 6o&gﬂmbt Ot Pighin 1 2355

2363( Whddd SNFER IRy RbE deplotdnicd WAth anéhitbid BAEE such as alkyl
) ect ed froquodéltlo)ﬁgllesubstltutedCl 06akSuc » ey

lltmumpafifqrdlaglngtemmﬂmm rwlyicl mamfartlmr epct wifl amepjectrephile. For example,
reactlon ?13 %ln glg élgt%[ﬂ’) tw{?’l{lj tb?él tn?_rgr J?ﬁo&{f rc@rﬁfﬁ%ulnﬁ? loﬁﬂ)ﬂmﬁéjﬁg) ¥ith R*=T1 or
T2 anmR["p:IEﬂ)OH-(BeMb;) et cﬂpﬂDZﬁlabdnyz) substituted pipcridinc

(e.g. 4-hydroxypiperidin-1-yl, 3 5

hydr oxypi peridin-1-yl), in the presence of an

activating agent, such asgdfefme3EDC, HOBt, PyBOP, etc.

Add|t| on of a base, such _as TEA or DWF. A, may be
Rmeelged endi ng on theRmat,gjlre2 of the coufing

qAgen RSoI Ve el niEen e hsen et ween DCM DNF(
or Sgnys ot héiSon 90l veaf s suit sf@r SkNRbr S S 0
tran @ation. 10 Schee 4 1 sR E N+, -N # R

N
R NRBRzN.. H,a u HSHN "oR'2 HasSHNRIIRlZRR435R1°

\~- SRS }00O0 RO..,.. ORs ..., RRe OAIK R-- HR 2
-Rnl®ic) R + (le) (l1d) (P4) (1b)
Formula (l)wherein
Base R* = SO,NR°R0
e.g. RLi
1
RL N._R RL N _R? Rk R’
H YI Electrophile Ho T Saponification Y )
Se S e.9.CO, st g e.g. NaOH Se s
R R R (o]
2L o~ - P
RS R O-y RS OAk
(Ic)
(P5) Formula (I) wherein (id)
R,=COOH Formula (l)wherein R, = COOAIk

Compounds of Formula (Ic) may be also obtained by saponification of ester (Id) (Compounds of
Formula (I) wherein R* = CO,Alk, where Alk may be any Ci-Cs alkyl group, optionally
substituted alkyl) (Scheme 3). Compounds (Id) may be prepared by cross-coupling reaction
between (P1) and the suitable substituted thiophene (P2) or (P3).

Compounds of Formula (Ic) may be further transformed into the corresponding amide (Ie)
(Compounds of Formula (I) wherein R* = CO,NR''R" is an amino carbonyl as defined above

and where R® may be T1 or T2) (Scheme 4, below). Amide (Ie) may be obtained by coupling of



Formula (1) wherein N 2 Fornmula (1) wherein Fornula
(1) wherein R4=COCH H -N -% R R C(O) NR11R1' RA4COQAI k
SsA RRSOHWIRI2 REC (P6) 1 [H] R, R R

N~ "NR2 N,N., Rz N_~R r xidation HS HSH~~5

Rs-FF"SCNRS,,'S OHR g ORRi:.. R6 ....,,H
(I h)y (If) (19 Formula (I) wherein Fornula (I)
the co\é\@% %aﬁlg c%m&lﬂ: dejd (Iw'lﬁﬁ?érf‘amlﬁje\ HNl@Hg]@NVI%T‘elW QA2 are selected

oxylitc acid first ;ransformsd into
from fmepmlaﬂrswnmtﬂgca&@ﬂwhlmlpﬁly(% 'Ry smﬁsg fogm a rlng, and may be

st AP GRS loBRo B o A, Sl o (o

morphtlib by ﬂm nepti'(ﬂﬂallﬁl%ubﬁftutﬁ&f | pipetidaioV €e.gl n4tHydttﬁ[‘yﬁ@ean 1-yl, 3-
a base, .. pyridine, DIEA, 30

of TEA,
5 hydroxymirEbire Al BresERserth & EFERUPE Ay soe 3t TRenEPg. HOBL
PyBOﬁ’l}tcm%lﬁbﬂ‘o%bas@%%\yaﬁﬁ)\ orTIEAR Eﬁaﬁ}eb% nébdda, Héﬁé’ndmg on the nature

Ii'ng points, Compounds of Fornula (le)
of tha) bowlmeoagbvt h?@mentsgmaﬁ besthesen( befyeem DN, WﬁeMeCN or any other
nt under m crowave acti on,
Sowe%sultlﬁ%%ﬁu&gﬁltrg%ﬁr%ag ave been defined above. Al cohols
of Forrmula (If) (Conpounds of Formula (1) wherein R3 =
Ti or T2 and R4 = C112011 may, be prepared by
10 reduction of intermediat%%ﬁvvith addi tion of
hydrlde such as I|th|umtr|- R|
Rert - but oxyal umi nohydr| \f(fn Bu@)B Al HLi ) . The/NYN R
GW ondi ng al dehyzde HO1 o rrul a (1 9fyrege S |

5
s 5 S o] R~ .0
R o 4
S~
6  OAlk
s O R6 N-gr R
R “H R" R
(lc) R (le) (Id)
Formula () wherein | N P Formula (I) wherein Formula (I) wherein
R,=COOH H/NX/ ) R R* = C(O)NR''R"2 R, = COOAIk
S /
RS S o HNR''R"2
Va7
R C
(P6)
) [H]
R1\ R1\ R1\
N R NN _R?
N R N 2 - 2
H Y / H/N Ing / R Oxidation H 1 /
S < S —_— 5 S
5 S S R
R T/K/CN R \%\JOH AP
R® R rR® H
{Ih) (1) (19)
Formula (I) wherein Formula () wherein Formula (I) wherein
R4 = CH,CN R*=CH,OH R¢=CHO

Carboxylic acid (Ic) may be first transformed into the corresponding acid chloride (P6), using a
suitable reagent such as oxalyl chloride or thionyl chloride. Reaction of the resulting acid

15  chloride with amine HNR''R'"2, as defined above, in the presence of a base, e.g. pyridine, DIEA,
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(Conpounds of Formula (1) wherein R3 = Ti or T2 and R4

= C(O)H) may be obtai ned by oxidation of alcohol

(If), using conditions known by a person skilled in

the art, such as Swem or Dess Martin oxidation.

Al cohol s of Fornmula (I1f) (Caepounds of Forrmula (I)

vvherei n R3=Ti or T2 and R4 = CH20H) 15 nmay be

STQL-

T, L RS RGP PSR DRELEAAES) ngon
CONR‘R Jor T3 and R4 = C112CN) in a two step process,

transformation of the primary alcohol into a suitable

| eavi ng group such as a trifate or a chlorine,

followed by a SN2 reaction with NaCN as nucl cophile.
For aﬁﬁleé\lvd&hy)debc(lming paiays, Kenfpoutdsesf Forsnokaf Ge)medy by obtained by heating

e O g B S S PR s i, R and R
haveﬁénaeﬁlﬁﬂ?awm4 and R13 and Rl14 are selected from H

optionally substituted Cl-C6-al kyl, such as allyl.
Schenme 5 H NYN Rz R13 IR14 HN~-N Rz H a R50R53 -R14

Alco}l&%zﬁ@%ﬂ% le ¢(}:@a‘%p 1%1? | @weﬁ(g%ﬁrf;aa on S%M %I dehyé 2 and R" = CH,0H)
may begyrefmeedoley feductiod dfnintemecdoate (R, witle pdditigmphlgydRds Imdl:lNH lithium tri-

o B B 0. 55 SRR e, SRR ot 0

(Compduls GRIFoaauEi XeFhbmint R& PTeSRMTE and RE = exéom)ﬂﬁlaggﬁnébtamed by
such as NaHB(OAc)S or .5 NaBH3CN, afforleg(? I n one

ep
oxidatigshplorlerhiel ). rdngreanditions ynowmby & perses potied wghe ﬂ’itfr?éwh as Swern or

D Hﬁf&g&y he can be first isolated, before perforning
eSSMﬁ reduction with a suitable reagent such as _NaBH4,

Aleotols offprmubdiD (Gargpnindk nbhwrmivje €) p’éﬁ@ﬂhRs*K‘ M1 a2 andtRye— CH,OH)

bal dch
may Pt PSR PSR AR 1 shEapndine bl sbbARRLC @l compound or
Forrmﬁl IieRsh R =Aarrdi3and R OEIEN YinRBIws st pasceds? traiidoriéition of the

, as descri hed above) to Heat ald
primagy glgohod g agwith)e feayipe aawqpesurik» a@ a&ﬁb%? PH2 C%én%d%ﬁﬁ‘zed by a SN’
reactiof ?ﬁﬁ'l@b&eas fuBleBptilel Et O THF m xture, at 70C, may
ord car bal dehyde oxime (1j) (Conmpound of Formula
(I) wherein R4 = CHNOH). It may be further
Aldehggg anfg gr{g{),r)? g)a f\l;hrtgeht trr]a?nsgog'{ngg (S:USIt a?u&g/ecaclce %Hrﬁ {a'ri’l!ofdng%%$mpounds of
Formuld @) Coinipoahds dfl fem@ala)(l)rm;erm RAksDl pr Ep&R‘ed-GHL,NR'R'* and R" and

R'are selected from H, optionally substituted C;-Ce-alkyl, such as allyl.

Scheme 5

RL y
H'\(//

R

R R13\ /R14

S

RLE S
P

1
\
‘N
N ~
H
H 5- / RY
R N\R14

R’
S
o V4
RE H R

(Ih) (1)
with R¢ = CHO with R4 = CH,NR1*R4



one- pot process, by pcrfom ng the reaction of

t hi ophene carbal dchydc (1 h) with hydroxylam ne 15

hydrochl ori de and nesyl chloride in DMF under

m crowave action. Schene 6 RN 2 NH2ZOH. HCl, RN 2 H, N

R MSQzCl, N~ R5 SODW,3y HRS / SCN Rs HRs

(Ih) (1k) Formula (1) wherein R4 = CHO Fornula (I)

wherein R =CN R | HONHZ HNNV R2Z RS/ NOH Rs H

(1) Forrmula (I') wherein R4 = CHNOH 20 Conpounds of . |
Redudtiye muizatioh ) aldehxdtKJh)naqy brepastorapd gdo erewol s;eps réyming RPR'NH,

e 3 GRS SRR, BSRTHGTR S Ml g, o

aldehydai ﬁ@zﬁﬁ be (dizpd af t(leP:ﬁ))eserﬁ:% ofBa rrediicingaggetit, osuck s eENaHB(OAc); or
be cormermall avi;o\A}:efro [
t

5 NaBngbTr ABIgRE §9n9%§repea° prmyla, Tﬁi? EH:) g%ﬂﬁénogw’ng imine

1nterrﬂeﬁlak@@an@é5fﬁptl iSolated! Sﬂeﬂﬂe g MRS rddieiidh Pith 8 siiedbRkORagent such as
led in the art. oronlc aC|d (P2a) may be

NaBH4 IOaﬂIlS}f a@theradagent lmoméoycaarermpbﬂled ingthbertoni ¢ est er

Thlopil? ﬂra?&/ehhge Q’hﬂ% § g(% Pl?a%gfo 961t #ﬂ?o v\gﬂe %E %mﬂ% ?lp e]i?hene carbonitrile

herre
(k) (C&&bbuﬂ&ayf Bermulla em)sﬂmrmdﬁ At ol T2 randtR"ve @y aniescribed above).

10 Heathg]gg%nyfig %ljhggﬂ&h]g)dl L l;(?g%%ﬂne%};'dr%gg B‘i E(;) e‘bPP ;&lngrne inal:l
EIOHQF Bixture, at 70°C, may afford carbaldehyde oxime (Ij) (Compound of Formula (I)
wherein R* = CHNOH). It may be further transformed into the corresponding carbonitrile (Ik) by
reacting with copper acetate in acetonitrile at 70°C. Carbonitrile (Ik) may be also prepared in a
one-pot process, by perfoming the reaction of thiophene carbaldehyde (Th) with hydroxylamine

15  hydrochloride and mesyl chloride in DMF under microwave action.

Scheme 6
1 1
A N NH,OH.HCI, Ry
N~z"5-R MeSO,CI NN
HE ) N WL
S5 S DMF, pv S5 S
R 0] - R
Z Z~CN
rR® H R'"’
(Ih)
Formula (l) wherem R4=CHO Formula (1) wherem R4=CN

HONH, R’
S
/ “OH
Formula (1) wherem R4 = CHNOH

20 Compounds of Formula (Ia) to (Ik) may be obtained directly from a metal catalysed cross-

coupling reaction, performing the reaction between (P1) and the suitable substituted thiophene

(P2) or (P3).
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R5 1 R4 RSRa R6 R7TOH R6R6 (P2a) (P2b) 10 Pinacol
boronic ester (P2c) may be prepared by a netal
coupling reaction between the corresponding thiophenc
hal i de, (P4), where X =Br, |, etc, and
bi s( pi nacol at 0) di boron (P5) 3¢r pinacol borane (P6)
(Schenme 8 below). This reaction may be catal yzed by
di fferent palladium conplexes may be used, such as
Pd( PPh3) 4,
Boronficlacid etéstef dli’%)hmy;h oupincially dailalle droal yaaiopaistivees lor yyniigsized, as

N T e R T

boronfePivd (al) by et transfamed o thercorgspordidpalbaenioryteb @2b), by heating

used, such as TEA, DI EA KF car bon
(P2) g, pressic ohan siehs] Orr\m%éxis e Dlpelom BB eticr gP2b) may be
transf@r%e\ﬂqmosdlt@n%ﬁw l?or&ﬁcy es@& s%%\lciﬁhﬁﬁhﬁgn&@{ W{Sbrg_dﬂ':skﬂled in the art.

Tol uene, Di oxane, DVF, wat er

resulting reaction mxture may be heated, under inert

at mosphere, at different dQIperAt ur es, vvith t he

possi bl e use of m crowav on. All the different

conbi nat i ons de%;_[l bed above may be rRised. 25 33

Scheme 8 0 X%BB or ,BHe SOOBOZB R5- j~R4 (P5)

(P6) RR4 Re " (Pelsohelpze'y' WP = Br, I, etc
My N7 X0 R M S (o_ve)s,osﬁr%ﬁmwor diol O
R6 S Rn R5-R4 RRY R6 R Ryedii Re (P7) (Beb') (P2b)

(P2b)

Pinacol boronic ester (P2¢) may be prepared by a metal coupling reaction between the
corresponding thiophene halide, (P4), where X = Br, I, etc, and bis(pinacolato)diboron (P5) or
pinacol borane (P6) (Scheme 8 below). This reaction may be catalyzed by different palladium
complexes may be used, such as Pd(PPhs)s, [1,1-bis(diphenylphosphino)ferrocene]palladium(II)
chloride (Pd(dppf)Cl), PACIy(PPhs),, Pd(OAc),, with the possible addition of phosphine ligands
such as PPhs.

Different organic or inorganic bases may be used, such as TEA, DIEA, KF, KOH, or any
carbonate salts, such as K;COs3;, NayCOs, Cs,CO;. The solvent or solvents mixture may be
selected between THF, Toluene, Dioxane, MeOH, MeCN, DMF, water, etc. The resulting
reaction mixture may be heated, under inert atmosphere, at different temperatures, with the

possible use of microwave action. All the different combinations described above may be used.
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RT =M H HO OB HR6 R4 R6 (P2a) Thi ophene
halide (P4) may be first transfornmed into the
correspondi ng t hiophcnc Grignard reagent (P7), which
may react with trial kyl borate, e.g. B(Ow)3, foll owed
either by an acidic 5 workssp to afford the
correspondi ng boronic acid (P2a) or by a treatnent

with a suitable alcohol @heflle® R70ft to afford the
correspondi ng boronic est'€r—(‘P2‘b) Direct 2-borylation
may be obtai ned r| d(b cat y%ed reactyjon from
2-unsubtituted t 'gesg (P Schene 9

bel ow) . iridi ’I)@ Iex erated f DEB’nS
V2[Ir(§3>vé ) A )]2 _anes)4, 4' di -t e

but yl - b| py rrect bor I aﬁl on
of thi oph%ncs derivatives®Pdh 10 stoichi onetri & anounts
rel ati ve R4 bij S(pl nacol at 0) di boron, af f or di nff2e)

ti opHEREP 4S8 oni ¢ ester (P2c'). Scheme 9 H S SOB -B
O\ BRS/Y R4 (P5) Re/ R4 R %Ilr(Ow)(COD)]2 - dtbpy
Re (P8)MdP2c') 34 |f the above set of conditjons
conbi patijon i s not applixable to obtain borlgﬁ\@ ester
or aC| (P2), abl e get hods of reparat| sknown
by a e n ml?é&‘tkn t pe raft shoalﬁ°g° Ipdidised. g .

Or ganot i gents (P3) %ﬂe comercialTy avai Atk e
from varlR@)us sources or syRpthesi ze& M usi ng condki ons
known byezp person skillegan the art. 5 Conpounez) of
formula (PlI) with X = BrRotMd may be prepared by

hal ogenation of the corregsponding thiazole (R9) wth
reagents such as Br2, 12 gr NBS, NI S (ScheHeO_JB'O,

bel ow). Depending on the nature @f R, protgcign 4of
the secondary amine may b e

(P2a)

Thiophene halide (P4) may be first transformed into the corresponding thiophene Grignard
reagent (P7), which may react with trialkylborate, e.g. B(OMe)s, followed ecither by an acidic
work-up to afford the corresponding boronic acid (P2a) or by a treatment with a suitable alcohol
or diol R’OH to afford the corresponding boronic ester (P2b).
Direct 2-borylation may be obtained by iridium catalyzed reaction from 2-unsubtituted thiophene
derivatives (P8) (Scheme 9 below). The iridium(I) complex generated from %3[Ir(OMe)(COD)]
and 4,4’-di-tert-butyl-2,2’-bipyridine catalyzed the direct borylation of thiophenes derivatives in

stoichiometric amounts relative to bis(pinacolato)diboron, affording thiophene-2-boronic ester

(P2c’).

Scheme 9

" j s, %
AL e e

R 4[Ir(OMe)(COD)], - dtbpy Le

(P8) (P2¢")
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hal ogenation, with for exanple PG = acetyl or any
ot her group which is easily renovable. 10 Schene 10
e.g. R bromnation (Brz or NBS) R, Nom-N-~R
iodination(NIS) N~~.N,,-R2 HS!i Hs-, HX (P9)
(P1) protection step Y depngptection stop e.dg.
brom nation (Brz or NBS) R R, Ns iodination (NNS) N
If the %‘bg% sebof é%_nﬁﬁ%ng) 9)r§oiﬁati(|(nplg Adt ﬁgpﬁ@éﬁa tol §¥tAA Dofonidler B Y¥cid (P2),

e commercially avallable fromvarious sources or
suitabiymethedsi of @ekpatasion gnowmbyla pérserssiletbinthdart shogldrbearsed.

skilled i e art, using hoth.. ution- pha .
orgarlh iy Sinis e T i ol By g RIS pROBINEF o gr symesined
using 26XURion3 kEY®N by EPErsex skilddEin thd artey be obt ai ned in two

steps (Schenme 11 below), starting with ct-hal ogenation

of a ketone (P10), using for exanple Br2 for a
Compdifd¥ BAtbRMILIPHhWARYXK ShBOGE dembhrbed pfehiel | BahhBBenation of th

onﬂpgffordi ng an i(lr)n)ernedi ate (PII o ?Hal 'pﬁ??n ByhiREenation of the

correspprdingriiizale RPMith eeagetie sadhses Brs &s gt HBS, QISUSchame &0, below).

be .1 ntrodu ' [

Deno il BEACHBRG3F, B AR BoaRg ip S5t btors e
halog&atibherithefd e exhniple BGSadcutyl omangfotleer gfbupuidsdeh is easily removable.

thiourea R NHC(S)NH2 (P12) in a suitable solvent,

preferably a polar solvent, e.g. EtOH, leading to

internediate (P9). The reghbhen@ | Ntermedi ate (P11)

may react with thiourea, —aftording thiazole (P13)

which may bg furtherpZuhsti sud-fesW theR , as defined

above, usi ng}q QON@E t jo@RBon®WN DYy a pe/ns%s&i [1ed in

- H S

the art. 3% enme 1S
H X
(P9) (P1)

protection step \ [ deprotection step

e.g.
bromination (Br, or NBS) 1
R’I 2 R
>\l N R iodination (NIS) >\l N_ g2
H X
(P9a) (P1a)

Thiazole (P9) may be commercially available from various sources or synthesized, using
conditions known by a person skilled in the art, using both solution-phase and solid-phase
chemistry protocols (Kodomari et al., 2002, above). For example, it may be obtained in two steps
(Scheme 11 below), starting with o-halogenation of a ketone (P10), using for example Br, for a
bromination or thionyl chloride for a chlorination, affording an intermediate (P11). “Hal” in
intermediate (P11) can be also a tosyloxy group, which may be introduced with suitable reagents
such as hydroxy(tosyloxy)iodobenzene. Intermediate (P11) may be then added to a solution of a
substituted thiourea R'NHC(S)NH, (P12) in a suitable solvent, preferably a polar solvent, e.g.
EtOH, leading to intermediate (P9). The resulting intermediate (P11) may react with thiourea,
affording thiazole (P13) which may be further substituted with R', as defined above, using
conditions known by a person skilled in the art.



ARl e.g. NN 2 O brom nation (Br2) O HRL\ NR ~
}IL chlorination (C12SQ2) (P12) N4 R2 \ RZ-~ H S

Hal (P10) (P11) (Pg) S H2NNH2 2 R N H2N(' J S
(P13) Thioureas (P12) used in synthetic Scheme 11
above are either comercial ky avail abl e from vari ous
sources or synthesized using conditions known by the
person skilled in the arig.hanEPl €xanple, thioureas (P
12) can be obtained by c Nng a salt of an am ne
RINH2, preferably HCA salt, with pgtassium

thi ocyanat e used in equinmolarity KER under rel | ux
as shown E, BE) 4 bel qy, Pathfday A Schenmeril2 y

Pat Hhay Acmg,m.ghﬁz N ref | UXPHENYN ~ R R4

P2~ ~Pathway B O'| S-HOR® - H s

Hal
(P10) (P11) (P9)

S
l H2NJ\NH2

2
N
H,N— j
s

R
(P13)

Thioureas (P12) used in synthetic Scheme 11 above are either commercially available from
various sources or synthesized using conditions known by the person skilled in the art.

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

Scheme 4 below, Pathway A.

Scheme 12
Pathway A
KSCN, THF H
1 reflux
R—NH, HZN\n/N\R1
S
HCI
P12
Pathway B
0] O S
S 1 HClconc H
R-NH, + \\\N/U\O/\ acetone _~ M HGR TN uN Nog
H H 100°C b

ethoxycarbonyl P12
isothiocyanate
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R-NH2 + Si- acetone ~~OxN), N conc 2NN, 1 N OH
H 100C S R ethoxycarbonyl isothiocyanate P12 15 36
Pat hway C SH 0 acetone o s H reflux "k R 5%\aoH
HZNUN. 1 R NH2 + Il NH3 + Cl HH80CISI RP12 N
el ~ Ammoni um Benzoyl chlori de¢ Benzoyl thiourea
t hi ocyanate Pathway D 1. CHCI 3/ NaHCO3 sat, C12SO
Pathvg' H2 NH in MOHH2ZNY NR1 z Il S HO P12 5
At way E 1. THF, DIEA, Cl 2SO 2. NH3 in EtOH H RI- NH2

H2Nyg{_|‘R HCl & P12 atenam ne Rl can b CFH?
R N@ctl ated wit Xy esfimbony | ,y’ﬁwaié or'ﬂﬂ"qp "R
tﬁ'HXycaP‘oon Hiourea i rrré'éll dte, Wentezd
above on Schene Pat hway B. Upon 10 deprotection pq2

m‘ﬁp’% i di Geropdiliicens, e.g. TBIXEMOWSR ed HOI, the
desi thiourea (P12) is released. The am ne R NH2

can be also activated with benzoyl i sothiocyanate,
Pathwdhyi Bh i s obt ai ned

1. CHCI,/NaHCO, sat, C,SO

: H
2. NH, in MeOH H.N. _N
R-NH, : ~  TyTR!
S
HCI P12
Pathway E
1. THF, DIEA, C1,SO
2. NH, in EtOH H
RNH, —> PN N
HCl S
P12

The amine R'NH, can be first activated with ethoxycarbonyl isothiocyanate affording an
cthoxycarbonyl thiourea intermediate, as presented above on Scheme 12, Pathway B. Upon
deprotection under acidic conditions, e.g. concentrated HCI, the desired thiourea (P12) is
released. The amine R'NH, can be also activated with benzoyl isothiocyanate, which is obtained
by addition of benzoyl chloride to ammonium thiocyanate, giving a benzoyl thiourea
intermediate, as shown above on Scheme 12, Pathway C. Upon deprotection under basic
conditions, e.g. NaOH, the desired thiourea (P12) is released. Alternatively, the amine R'NH, can
react with thiophosgene, followed by the addition of ammonia, as presented above on Scheme 12,
Pathway D. If the above set of synthetic methods are not applicable to obtain N-substituted
thiourea (P12), suitable methods of preparation known by a person skilled in the art should be

used.

Methods of preparing intermediates of compounds of Formula (T).
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by addition of benzoyl chloride to ammoni um

t hi ocyanate, giving a benzoyl thiourea internediate,

as shown above on Schene 12, Pat hway C. Upon

deprotection under basic conditions, e.g. NaCH, the

desired thiourea (P12) is rgteased. Alternatively, the

am ne RLNH2 can 15 react with thi ophosgene, foll owed

t
Accoxgiﬁﬁttgﬁ flﬁ‘g{& &é&?ﬂ%goéméﬂl tu}t112§ gigfg cslzﬁgle g,fﬁ l%g)\éﬁrt“%gtf? (t:o altemative
comporgtds g SF camglan), amﬂomabwéabﬂ@ indercenversions tashnigeest well known by a
(P12), suitable nethods of preparation known

Pe“°%5‘§‘%%?% ‘skilled in the art should be wused. 20

Met hods of preparing internediates of conpounds of

rmul a . 37 According to a f nera

If the ab%veéggof(g@a%bwa@%fne A Pt @PY lce & 1 B0 Rpmmoutls g5cording to

Form@h (@ &ﬁf/érvﬁece&gfwwdﬁfes FeF @yrftl'le)sls @fnmlﬁlydlﬁiGS of Formula (1),

sui t'abl e i nterconversion techni gues well known by
sultabteemstbndss«f prépadation knlewn diyta p@sqnf skilled in e art shouldolpe used In general

v AGHEK B BT O35 PP B BB B e

substltlmérﬁ ﬂiEtﬁhchtnﬁﬂecilw arﬂh@oﬁ)ﬂmﬂt m&y a\/m)lhbldlm‘rqﬂbmt’ednednﬁtes necessary; again

such g{gésr é%yé Iélﬁgrpqlétgcll e trqr ds o Hﬁ‘r al IF%? ﬁhntﬁ%rol%gction and

deprof@etisl ﬁlethod§ hge SPYJI&J"F Slt&léi@fclh\i@yproft&ftmér(yrohﬁkd | Gl hleme Verlag
of Formula (1) wil[ depend on the speci

ou
Stuttggxygglsm ‘m’p@ntlg%fanéamodmaew(éreanﬁdareqol?ﬁtet k& Meéws in “Protective
Grou, Vz%'d ?gﬁz%é‘)gr%he% ”'Wh%?glﬁég%a{)y \ ose [999 agai n 10 such

I'ng apprec ordlnary ski |
|n the art. For all the protection and deprotectlon

Compgfuta fs tm%@%pgﬁ‘éﬁ'h'? vgﬁ eélg1r1118k Qﬁl?tbogr ¥v1t eﬁ,teﬁtg&wlecules by crys-
talhzal@ﬁ“ﬁ'(ﬁﬁ %vaﬁmﬁﬁﬂoéiaarv\épﬁ?fﬁﬁ@ s8REntPahe ph@mdboutidll§ aceeptable acid
"Protective Goups in ani c. Synt hesis", W/l ey

additipp salis<df itharrogmpognds (é& OFBlA %h)ggblch tonteisadusisentst, ntam@ prepared in
a con{léﬁY‘%Hél' rﬁﬁm}%la '%‘op gxdxﬁ;?!a aaf &ﬁlutid?l Q@e@%héér}nw B@ trée%c}’ &th a suitable
nol ecul es

Crys zatl o ron1eva oration
acid, eigher umtioaﬁrea smtabmwiolutiblneatpl"nm rmubungl sali Iﬁ()}at@(b@dpt by Iﬁhratlon or by
t he, co

aci d dition s
evape BB A =S IS, B B e B3 BRGPRbIbdse additon
salts BNYESBLhIOERIn ANBAAIBEousMAdnneXpdating @ s6Raltibini cTRo@boirtdeof Formula (T)
free base may be treated with a sujtable acid, either

with #wifabig base. BO [y pestlcsalin Ay torOmBFHIOR IRTPoIMed Hng dfnexchange

‘Eﬂnﬁﬁﬁﬂﬁ&ﬁd either by filtration or by 20 evaporation
vacuum of the reaction sol vent. Phar maceutical l'y
accept abl e base addition salts may be obtained in an
In th%\fnblowgleljlse prasanbinviytian shall beglustrated }éy megns off somsrapamalgs, which are
not co%sﬁr%e% tg%lt: @Baue;l as Yﬂn&ﬂlgﬁhg‘ g@ 8% tﬁe Iﬂﬁl% IPOt ht ypes of
sal t's may be Torne rconverte u5|ng
i on- exchange resin technlques In the follow ng the
Examplessent invention shall be illustrated by neans of

The ibsl?owmg stalq}?lg ’terlwi]s comn?ercmllv available were used:
PyBOP (Novabiochem), 2-(tributylstannyl)thiophene (Aldrich), 5-(dihydroxyboryl)-2-
thiophenecarboxylic acid (Acros), 3-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)thiophene

(Boron-Mol), 5-formyl-2-thiopheneboronic acid (Aldrich), 2-acetamido-4-methylthiazole
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25 not construed to be viewed as limting the scope of

the invention. Exanples: The following starting

materials comercially avail abl e were used: PyBOP

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

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

(Acres),

. ( . ) a 2. di | 25 Vi i p
(A e B dppCh
(Avocadd)drdesinin, caborate (Fivdia), Jpatassiom dluprido|(Blu®), qoppaedr pestate (Fluka),

BRIk i s et o AERFO BB A o, 5
hydrog@ip@itiaice F(l(ﬂcl{rwha) ,anﬁiﬁr?@ SinurMéQHO kerJI eso(lchio\nE e(l)udrtchppem-Dioxa-S-
t F : ' . .
azaspi?liﬁi gﬁ%ﬁi@ﬁg&@ aih?%z@g,ﬁﬂ”@;é (é;b‘ﬁﬁ%%én&%mgde (Aldrich),
] i nia in
rrok B ARELA s QU BRI RN g i
azaspi ro[ 4. 5] decane (Al drich), chlorosulfonic acid

The HPRGKNMR gné SR dlaies piseided dnl e ictamples dicsegibpd below are obtained as

o TR 513 V5 Sl E gt Wi, s

100%pi8auindledas plot B30-44Gnmi; Mass spetra HEE-SCFEXVWA R E5S00BXAAREd and ESI),

s fol d: . er. C8 50 x 4.6
LC“@%PG%W%%@HW-%“ Wiﬂy n), max plot
230-400 nm Mass spectra: PE-SCF, X APl 150 EX (APCI
The paéfdrdtSt JHPLCA Putifiéahibns pre i drmsitiivithSHPIMD WES)s, PrépHIXIVRD00 System
. Broker DPX-300MHz. The Qpreparative HPLC purificatjons )
cquippb Wb cPBITHEPTHR NevBEE HRLCIBE Pt G 0X3BBIR Gpsiectld me) or with

' i t | _ 196 .
XTerAPRR o 0 5L SR 85 RO R A grmed it o
gradichd op Me(fﬁ@'lﬂé’@ ij(ﬂB% (THA. tThel sg_gﬁ-preﬁh#atim] eevptseJ}gh%stﬁ;Pm f:are performed

) ) r th a radi ent. o 092 .
wits G S50 BB et By By aohE R Lo BB % TER: 05 e
21.2 thmy, %ﬁ&l},g ey Bh@LiR@eat 33U 8 P AmSYRWEL0 BAMIRRES 1066 hg). TLC
colu upcl cosi | Tm ABZ+Plus (25 cmx 21.2 nm 12

Analysis)is pésforoed @0 Maok BtecoBdd 6OF anplaggOPurificatidrs\bydtashichiomatography
to 50. . TLC. Anal ySis i erf Mer c
are RSt g ety i PO St RORS cr B TR S Al ies s cucnts

chromat ography are perforned on Si 02 support, usin

The ntivowahe sentistht 4erformdd@d dvEfkle modeumiemvwase edavenEsrys ~ Optimiser
The m ¢rowave chem stry is perfornmed on a single node

from Fgrag ¥&%ctor EnrysTM Optiniser 20 from Personal
Chem stry. Internediate 1. Preparation of

Interiediaté DX reflariioh o N1(5308b4aiiéthy L1 3lthigelt Bal)siRtamide (Intcrmediate
nt er pedi at e ! erein R1
(P1) wehpreirRs isiG(O)GH3 R Ng CHs and X is I).

NN
0]
ity
|
Intermediate 1
To a solution of 2-Acetamido-4-methylthiazole (5 g; 32.01 mmol; 1 eq.) in MeCN (100 ml) is

added N-iodosuccinimide (8.642 g; 38.41 mmol; 1.2 eq.). The resulting homogeneous solution is
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~ S - Internediate 1 25 To a solution of

2- Acet am do-4-net hyl thiazole (5 g; 32.01 mol ; | eq.)
in MeCN (100 m) is added N-iodosuccinimde (8.642 g;
38.41 mmol; 1.2 eq.). The resulting honbgeneous
solution is 39 stirred at ky After 5 mn, a
precipitate is forned. It is filtrated and washed with

| af
st1rred:9c r? %Nasﬁl V\hlﬂr&eé%l a?@ésglpll'ngéd( i Gﬂ'ltﬁrﬁgd ﬁ'ﬁdew.;:sﬂea with %o%d MeCN. A

first bhucq b hﬁeraleélateelxapmlaeds@ls white- dff§9hfl Cﬁe‘W 2i g3 SEYQyEhe mpidgr llquors are
ed, wi,;t h f action
e AEFDSE S LS A g RO BS0 oo
and deitd bb&f Bligsw nAger filatioe S,téld bv%wrﬂmhl of the s?l}:rsms,pﬁé\ desilting solid is
CN, filtrated a ed, under vacyo, affordin .
susperdedon S5 iried A RSebost Bhcto, SRR e oesg gl ntermediate 1
as wh{té- o?f:'sglugﬁ gﬁof% %)W&V&feﬁdﬂ yléﬂki%'f%ﬁea&tmnsis 7eGCtH NMR%DMSO ds,

300 N(Islz) 3188 (s, 3121) (2202(@,, 31‘1)H)12 OR/l(f( B )M(ESII) @él ONAEDFEESD 283.09. HPLC,

3. Rt: 2.55 mn (purity: 100%. 10
R 2$§¥% &%ﬂ #e 2) Preparation of Methyl

5-(4,4,55-tetramet hyl -1, 3, 2- di oxabor ol an- 2-
v[lth]Oohene 2 caro{ )

lth1 lﬁtn%xz-éarbéx é‘teﬁn@er&edﬁfemwmwm 115 3R2—I¢]! Ak aﬁecqb)@ms?

rophene-Z-car boxylic acid 15
5-(D hydr oxyboryl ) - 2- thlopheneca%%;;?lic acid (1 g;
a
I

5.82 mol; | eq.) is difssol ved m xture of Et20
(100 m) and MOH (5 m 87.2 ng; 5.82
mol; 1 eq.) is added® The réactPon mixture is
stirred at rt for 24 hours. To conplete the reaction,
sonme pi nacol is added (boormediate27 mmol; 0.3 eqg.) and

Step It gd{%?g}ij rtreamI grj t%?)ﬁcgbor(flgir% 2%@2@%%%2?% clég%)g? at%? er

5- (DW@@BSW)%ﬂﬂoplﬁnathoaylﬁced:ﬂ\(lt # e8Zhemol;S0eqi) if dissolved in a mixture

of By (109 o aOH 8 500 Foo @7 s acp2 Mimol; 163 1 added. The reaction
mixturs i@@tlﬂ‘eéa@f foB 04 ﬁﬂﬁ% h]?'d c&mﬁet@ the reaction, some pinacol i 1s added (200 mg; 1.7

di oxabor ol an-2-yl )t hi ophene- 2- carboxylic acid
mmokyfi3tag-)ahfl teomixgure s gsreg foopdditigralhgrrs. WaedS8 enl) Zpwided and the

two p?{g’g% Ja§e: %%p]agp,t%t; :A%F’ls’ nga %E g%:ga:clleil 1\3 tf? kl;fe X gr?l). 2(% é!?fﬁned organic
phaseHI?sLGrieRtoVelf)l\/%Oxj filt{aoed add/ evdpoeigd, a%rcﬁngﬁ -(@;4,5y24dtrpimethyl-1,3,2-
dioxagq_)éféhi’(—)glp}gi}?éﬁ bz aid o8 Whol S 833 g 90%). 'H NMR

(DMSO-44 360 &mz)Ta%BI na(getﬂmb '71373(d2J ei DY mouq} arss.?(dyy 8 vphe), 13.12
ne- 3. car bo ﬁﬁ c_acid g; 5.
(s, TH). M(ESI): 253 LC, Rt: 0. 98 min (purlty 100%)

Step 2: methyl 5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)thiophene-2-carboxylate

5-(4,4,5,5-Tetramethyl-1,3,2-dioxaborolan-2-yl)thiophene-2-carboxylic acid (1.33 g; 5.23 mmol;
1 eq.) is dissolved in MeOH (60 ml) and toluene (14 ml). A (trimethylsilyl)diazomethane solution
(7.85 ml; 2 M; 15.70 mmol; 3 eq.) is added dropwise. The resulting mixture is stirred 5 hours at
rt. To complete the reaction, (trimethylsilyl)diazomethane solution (7.85 ml; 2 M; 15.70 mmol; 3
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1l eq.) is dissolved in MOH (60 m) and tol uene (14
m). A (trinmethylsilyl)diazonethane solution (7.85
m; 2 M 15.70 mmol; 3 eq.) is added dropw se. The
resulting mxture is stirred 5 hours at rt. To
conpl ete the reaction, (trigegthylsilyl)diazonethane
solution (7.85 mM; 2 M 15.70 mmol; 3 40 eq.) is
eq.) is &8 AR § Bburs, O %Iﬁﬁersﬁd?ﬁs E&H TetcS S&Oeﬂ@a&%moﬁt@d and the resulting

vénts are evaporated and the resulting solid is
solid xsecctrymlhmdl inédde®H, afémilngelhtemmdnge 2 as ehiteoffzaolid £1085 mg; 77.5%).

H N]\ét’ggb@;%-ﬁg%ﬁb ;@{%)is?ﬁﬁff ,1215)_, g%f"((g,ﬂg;k% glg—“/?g}?zg 1H),7.82 (4, J

= 3.8 Biz81Ht MTEBI): 26983. HHLCJR: $.83.n8inurit§:1991§7% )M+ ( ESI )
269.23. HPLC, Rt: 1.83 min (purity: 99.67%. 5 Exanple
1:

N-[5-(5-fornvl -2-thienvl)-4-nethyl-13-thiazol -2-yllace
tamde (1)0 N N %6 O H (1) 10

! 2. I NETIA dzph2-ylaedtamide (1)
Intermedl ate 1 (3 300 g; nL1n70 mml 1 eq.), 5-

formyl -2-thi opheneboronTV\c yd (2. 737 g; 17.55 mmol ;

1.50 eqg.), triethylam ne ( Jr; 35.09 mmol; 3 eq.)

are dissolved in DVF (70 nj). eom xture is degasscd

with argon, Pd(dppf)Cl2 (428 Ny, 0.58 mmol ; 0.05 eq.)

is added and the nixture is heatéd at 95C for 2 h. The

solvents are evaporat ed an?lthe crude mxture is

suspended in THF. is fil |)at ed, affording Conpound
N-(5-(oflp-4ibethgl- h3-hilim2sd)apcta1@%41mg'maﬁa@ 1 (3R0MIgR11.70 mmol; 1 eq.), 5-

O 6, . 300.
formyE— ’—t j’B ‘gorpalc afxfiz,r()2673§ %37%3 mljl'(_)? é %1 ?_(&6) Qﬁlqiblﬁ%ingéz (8% ml; 35.09
mmold Bi)eg )ate Atsdl5ed ihH))MH\mEﬁU) Th flxtd; is dbga(sﬁﬁl \)Vlth afpbn;1 Pd(dppfCl,
Rt: 2.77 mn 93, 3%
(428 gy 658 Jupqlaf. 0y |eaan%§iﬁé@ fhe. IEIXFHF &ma}ed&t ﬁét%mr Zh. The solvents
are evap&aRH afd Heer AL IR slspbnddd iR TNFNIt isfifratdd, #8oriy Compound (1)
as a brown solid (864 mg; 28%). '"H NMR (DMSO-dg, 300 MHz) § 2.23 (s, 3H), 2.56 (s, 3H),
7.45 (d, J = 3.8 Hz, 1H), 8.08 (d, J = 3.8 Hz, 1H), 9.96 (s, 1H), 12.44 (s, 1H). M'(ESI): 265.10;
M'(ESI): 267.14. HPLC, Rt: 2.77 min (purity: 93.3%).

-4-methyl-1,3-thiazol-2-yl) acetamide (2)

S
H
= N \/\
@)

Step 1: N-(5-{5-[(E)-(allylimino)methyl]-2-thienyl}-4-methyl-1,3-thiazol-2-yl)acetamide

Anhydrous magnesium sulfate (94 mg; 0.78 mmol; 4.15 eq.) and N-[5-(5-formyl-2-thienyl)-4-
methyl-1,3-thiazol-2-yl]acetamide, Compound (1), (50 mg; 0.19 mmol; 1 eq.), are added to a
solution of allylamine (17 ul; 0.23 mmol; 1.20 eq.) and acetic acid (16 pl; 0.28 mmol; 1.50 eq.)
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Step 1:

N-(5-{5-[(E)-(al lyl am no) net hyl ] - 2-t hi enyl } - 4- net hyl -

, 3-thiazol -2 yl)acetam de Anhydrous nagnesi um sul fate
(94 nmg; 0.78 mmol ; 4.15 eq.) and
N-[5-(5-fornyl-2-thienyl)-4«4

nmet hyl -1, 3-t hi azol - 2-yl ] acet am de, Conpound (1), (50

dl’Yn?‘[[F %am ngH%) eacti]oneig salrreci;%@gn 6@9&%& Thé nﬁistugeolls Yilef2 288 rinced with

and acetic acid

anhydfai THF 8n B Mipdffording N-64{§-[ ) (allyhnmﬁq)nrﬁhEl](%thmnyl}-#h@thyl-l 3-
thluoﬁqﬁryﬁ)gf%mnmdsﬁ dshl:cl:l] égglseadt %nnEheoveE 3{ witﬁwgefgﬁ%é[%h%chﬁon (573 mg,

quantigdtivey. di ng
N-(5-{5-[(B)-(all'ylimno)methyl]-2-thienyl}-4-nethyl-
, 3- thiazol-2-yl)acetam de which is used in the next

Step ZNEB - f(&‘l@}l&mzfnwrﬁéw ]-P—ltmérfy‘l}cﬁwe%l-f 3thizz0B-yl)acetamide (2)

quantitative).

N-(5-£6-((B) {@yllmd)mm] myﬂy‘l methyl-h3ehiprgl-24yhasetagride; | gbtained  in
' | =2 vl ]
Step illés? %f%bze[d{a@}’gf m}“%m no) rre?]hylﬁql)Z %?Sglﬁ’f}?}mﬁ ?f MFOF NaBH,

(71 mg’i()t]l@i amol; -12eqy)l i adddda hifideoneotiiplt asctond fraﬁncﬁpoﬂN&fﬁh (7.1 mg; 0.19

be hove, (57.3 mol .1 eq.), (iS .
mmol Sa.3i5 e dn AT Lo fOBE N ERIRT ipn. Waicy lﬁ?ﬂg‘?deé 10 gucpRpfhe reaction
Q@ ml)]-arﬁQhé ?61%1@@% ‘égne%flﬁ'ﬁéd Qlﬁﬁle&!lﬂil{ase 7] aSngéiﬁg HCY 1NMn@fis washed

IS aqade

. in
with 1?9¢Q|Etr Titip tl@@rh@s@pé witheN: z&é@@e @n@) Hle dm%r@c} priodugidgexiractsd with AcOEL.
S, n e
o YRR, PSR S, AT ARG SRl o
afTordimglCompowasih@ylas v ofange Hd. 241 mg 42960 "1 AVRI @M ID1da, 300 MHz) 3

212 QS R 55551 L B2 T4 SR 69 o 30

12. 13'(&?01&55 MFESTYI308119; MF (HSIE BESI2AHPIAD IRAENBE ﬁﬁxeq)unty 80.6%).
ordi ng Conmpound (2) as an orange solid (24.1 ny;
42% . 1H NWR (DI\/SOdG 300 MHz) S 15 2.12 (s, 3H),

dzol-2-yBhcétdinide (3)

M—(ESI) 306. 19; M (681) 308.24. HPLC, Rt: 1.82 min
(purity: 80.6% .

N-{5- 15- (hydroxynethyl) 2 ?
| -2-vllacetamde (3) HS - OH 20 (3)

N—[5-(5-forny|-2-thieny|)-4- | 08, 3-t hi azol - 2-yl ] ac
ctam dc, Conmpound (1) obtained as described above (25
mg; 0.09 nml; 1 eq.), is di®solved in MCH (2 n1) and

sodi um borohydrldc &3 0.09 mml; 1 eq.)
N-[5-6xi fpaaryl-Athienylohaetivy I3'th@ngle%ﬁﬂ%f>efaiﬁﬁéﬁtl &9%0%8(44 obtained as

descrﬂ)Zd ]qb% (9?] Jn?% THBY: mih o'f'q%/\aede)s 1§‘gcﬁag a’eg Nin OXAAO t(% ml) and sodium

’educti o t to quenc
borohydrlde (3.6 mg; 0.09 mmol; 1 eq.) is added. After one night, a second fraction of NaBH4

envl | -4-net hyl -1. 3-t hi azo

(7.1 mg; 0.19 mmol; 1 eq.) is added, in order to complete the reduction. Water is added to quench
the reaction (1 ml) and the solvents are concentrated. Aqueous phase is neutralized with HC1 IN
and the desired product is extracted with AcOEt. The combined organic layers are dried over
magnesium sulfate, filtered and concentrated, affording Compound (3) as an orange solid (19.4
mg; 77%). "H NMR (DMSO-d% § 2.12 (s, 3H), 2.38 (s, 3H), 4.61 (d, J= 6 Hz, 2H), 5.51 (t, J=6
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25 the reaction (1 m) and the solvents are

concentrated. Agueous phase is neutralized with HC1 IN

and the desired product is extracted with AcCEt. The

conbi ned organic |layers are dried over nagnesium

sulfate, filtered and concentrated, affordi ng Conpound

(3) as an orange solid (19.4 ng; 77%. 1 H NWR

6 2 m3 1 M- . )

Hz, 11(19\45%@ )154‘335§ 1£1§ 6@-%J 3%%%H) f@ls r@ 11(151I Mgﬁsﬁ. 267.15;
M'(ES$E:, 269130, HBL99R(626Jmn$p18'1tHz90 11’46{) 12 15 (br s, 1H).

M(ESI): 267.15; M(ESI): 269.20. HPLC, Rt: 2.26 mn

(purlty 90.1 @@ Exanpl e 4:

P “- 8 -ﬂl‘e 3 -il

) - S 0 5 H (4
-2-yl)acetati de,

‘mmol ; 1 eq.), 5-

oxylic acid (335.3 ny;

y
N—(5 i odo- 4- net hyl - 1 39{
Intermediate 1 (550 ny; Vmg%

(di hydnmxyboryl ) - 2-t hi ophenec
1.95 mol; | eq.), cesiumca e 10 (1397.5 ny;
4.29 mol ; 2.20 eq.), Pd(dppf)Cl&: (57.1 ng; 0.08 mmol;
0.04 eq.) are put in a mcrowave reactor, foll owed by
DMF (8 mM) and water (4 n1)()The reaction mxture is
flushed wth argon and is heated under m crowave
action for 10 mn at 150C It is filtered through a
N-(5 -iodpéFméthylth3-thi@ﬁoﬂ42tsé)¢0@thmtdel—mtellmetﬁueL]t (560 nigg 0.99 nmekidl eq.), 5-

(dihy%p)gyé)%ej -#-Zlygé% Odcl'ell oxgg %éltg:@%g&g, 5'? tmn&(gg ‘ia ﬁﬁo npéulﬂg %arbonate
(13978 aigpu@9edmol E2E eqilePdidsp)Clt (3R] insg; 0U08 frinesl; DY4 eq) are put in a
mlcrog/rg]sq ?ga?ttjgg\égggse%z:@y %5}519 E&?h gmﬁﬁwn‘gtg\g(ﬁéquggea%r}( lgnxture is flushed
with a?ngn al?d ﬂ‘)‘heﬁéd uhlibr micréitaviehetidit ft- 1) 1|ﬂ¥n atl190°C 711G fiftered through a
paper MI(eF, cﬁh)ted 2@]1 HMQEslo)lutlogg(QO%Lagd tize d(egreg4prmimpt is extracted with

SSHTETAL K TR 1O S ——
is purtficdibapedpachtiyt HPLEZS aﬁfaﬂtr@rﬁ?(ﬂﬁ)((uﬁal (@3 Wit fT sohid (125Nng;22.7%). 'H
NMR (DMSO-d®) § 2.14 (s, 3H), 2.4 (s, 3H), 7.21 (d, J = 3.8 Hz, 1H), 7.67 (d, J = 3.8 Hz, 1H),
1230 (s, 1H), 13.15 (br s, 1H). M (ESI): 281; M(ESI): 283. HPLC, Rt: 2.54 min (purity: 99.9%).

Example S: N-{ 4-methyl-5-[S-(morpholin4-ylcarbonyl)-2-thienyl]-1,3-thiazol-2-yl}

acetamide (5)
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5-12-(Acetyl am no) - 4-net hyl - 1, 3-t hi azol -5-yl ]t hi ophene

-2-carboxylic acid, Conmpound (4) obtained as

descri bed above (24 ng; 0.09 mol; | eq.), iIs

dissolved in THE (4 m). PyBOP (66.4 5 ng; 0.13 mmol;

1.50 eq.), DIEA (0.03 m; 0.17 mmol; 2 eq.) and

moi pholine (0.02 m; 0.2 mypl; 3 eq.) are added

successi vely. The reac<ﬁ©ﬁThw ure is stirred at room

tenperature overnight. Thé oIvents are evapor at ed

and CH3CN i s added. The resul/tiing preC|p|tate S

filtered, affording Conpound °as yel l ow solid (5

ng; 33% . 1H NVR (DMSO-d6) S 2. %j(s BFD 2.43 (s,

3H), 3.55-3.78 (m 8H), 7.15 (d 3.8 Hz, 1H), 7.41

(d, J= 3.8 Hz, 1H), 12.15 (br s,°1H. M 10 (ESI):

350. 06; M+(ESI): 352.06. HP&S Rt: 2.61 mn (purity:

97.2% . Exanple 6:
5-[2-(Nedt#tamiid)yd-mbthR1 8 hhiergHS) yl khidphdne 2z@itbylit | aacet, anCatepound  (4)

. (08) N H-~S 6) _ o .
obtainl s 5BE AR (708 0% Mm% i selapd T (4 mD. PYBOP (66.4
mg; 0,13 ﬁ]mdl 86 @ bﬁa/g (0.63 @8; 019! ramb1; €eq.) @Mt mo#gholine (0.02 mi; 0.26
Pd(dp I)C12 ? g; 0.71 nmol ; O. 10 eq.) are
mmolyj3s 8) e ad@dwrccqsssfem yThe Zeecrwrlb@w'{l@t 1§ nkieslt 34 19pMe egperature
ovrgh e B St P CPICK 1 Ut lend GREHIA s s
affordinghGémpSuidBnassyelive sehdtpj‘bngt 33P6onriH NMR @nvge- dH X2usds, 3H), 243

o 3 SR, 5L 390 T AFRT AR AL 15 o 0 e

(ESI)eagor()%erEQasm 1352 65 MRLC, 25 9.6 njin (;ﬁ@mam@%)or gani ¢
phases is washed w th bri ne and dried 20 over MySH4.

e product
P I FrE a7 E11AZG idait s Conpound
(6) as mhlte off pomder (1.24 g; 73 5@@ 1H NMR
(DVMBO-d6) S 2.16 (s, Q%)’(l N42 (s, 3H), 7.15 (dd, J=
3.8, 5.3 Hz, 1H), 7.20 (dH‘< 1.1, 3.8 Hz, 1H), 7.60
(dd, 44 J= 1.1, 5.3 Hz, 1FD, S19 (s, 1H). M (ESI):
237.01; M (ESI): 239.01. HPLC, 3.0l mn (purity:
98.7% . Exanple 7:
N- (5-{5-f (4-hydroxypi peridi ) -vl)carbonyl|-2-thienyll
-4-met hyl - 13-t hi azol - 2- ygacetam de (7) O-1 NYN
N-(5-iodo4-methyl-1,3-thiazol-2-yl)acetamide, Intermediate 1 (2 g; 7.09 mmol; 1 eq.) and

Pd(dppNCl: (0.52 g; 0.71 mmol; 0.10 eq.) are dissolved in DMF (35 ml). 2-
(Tributylstannyl)thiophene (2.68 ml; 8.44 mmol; 1.19 eq.) is added. The reaction mixture is

flushed with argon and heated at 100°C for 1h30. Solvents are evaporated and the crude mixture
is dissolved in EtOAc (100 ml), washed with water (3x100 ml). The aqueous phase are combined
and extracted with EtOAc (2x50 ml). Combined organic phases is washed with brine and dried
over MgSQ,. After evaporation of the solvents, the crude product is purified by preparative
HPLC, affording Compound (6) as white-off powder (1.24 g; 73.5%). 'H NMR (DMSO-d%) &
2.16 (s, 3H), 2.42 (s, 3H), 7.15 (dd, J= 3.8, 5.3 Hz, 1H), 7.20 (dd, J= 1.1, 3.8 Hz, 1H), 7.60 (dd,
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5-12-(Acetyl am no)-4-nethyl -1, 3-thi azol -5-yl ]t hi ophenc
-2-carboxylic acid, Compound (4) (50 ny; 0.18 mmol;
eq.), is dissolved in THE (8 m ). PyBOP (138.2 nm;
0.27 mmol ; 1.50 eq.), 4- hydsroxypiperidine (53.7 ny;
0.53 mol; 3 eq.) and DIEA (0.06 m; 0.35 mmol; 2 eq.)
=1 %3aﬁgeﬁ{)1%s1@ @eﬁ‘{‘) MataisnTher. 5 £t (e QB%WFIPL@ Rt: 3.01 min

stirre roomtenpératuré for 2 hours. The sol vents

(purltﬁr9§7‘ye)vaporat ed and the crude product is suspended in
NbCN flltered and mashed several tines Mﬂt? Mc CN,

n 1KY pip e B ydq3-thiazol-2-
'H DNBC>d6) S 1 30- 1.45 (n1 2H), 1.72- 1 85 (m
19&2%‘-‘1%%14 (s, 3H), 2.42 (s, 311), 3.25-3.38 (m 211),
3.75 (m 1H), 3.85-4, 02H(nh 211), 4.80 (d, J= 6 Hz,
1H), 7.13 (d, J= 6 H° T 36 (d, J= 6 Hz, 1H),
12.18 15 (br s, 1H). (ES 364.12; M+(ESI):
366.10. HPLC, Rt: 2.35 mn ( ty: 97.996. Exanpl e 8:
N (5-{5-f(3-hydroxypi peri di n- @ar bonyl | - 2-t hi enyl |
-4-nmet hyl -13-thi azol -2- yllacetajde (8 H O-NY N S
/ 0 NHO-rj (8) 45
5-[2- (Acetyl am no) - 4- net hyl -1, 3~ azol - 5-yl ] t hi ophcnc
- 2-carboxylic acid, Conpound (4) 5pbtained as
descri bed above (40 ng; 0.14 nmmol; | eq.), is
dissolved in THE (8 m). Py@yP (110.6 ng; 0.21 mmo

1. h 4
R MR TR NI e T
mg; 031%%1@1%?'1%4%1' Wis &E&%lvregﬁ?tl‘H?QS%P}tWBDP 81330 thi L2 s AO150 eq.), 4-
températlre for hours. The solvents are evaporated

hydroamim n%&Sad’éngu,rQ}%ﬁJ@mOﬂ S eqspeIEA (006 Mk OGNS mmpk @rage) are added
succe%sé\s%lmla %‘&%C%gx ﬁl%u{%{grggﬁrﬁg"a{ gqug g%ﬂﬁ?{tdkg%&&gg@éé%vems are
evapotat&Barid the clude p2oligt is Tudp8adeddB MeGN,Ihered2antidvasbed KV doa] times with
Mecﬁ,' ff%rdmg Compound (7) as brown solid (15.2 mg; 23%). '"H NMR (DMSO-d%) & 1.30-
1.45 (m, 2H), 1.72-1.85 (m, 2H), 2.14 (s, 3H), 2.42 (s, 3H), 3.25-3.38 (m, 2H), 3.75 (m, 1H),
3.854.02 (m, 2H), 4.80 (d, J = 6 Hz, 1H), 7.13 (d, J = 6 Hz, 1H), 7.36 (d, J = 6 Hz, 1H), 12.18
(br s, 1H). M"(ESI): 364.12; M"(ESI): 366.10. HPLC, Rt: 2.35 min (purity: 97.9%).

Example 8: N-(5-{5-[(3-hydrox
ylacetamide (8)
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(s, 3H), 2.95-3.05 (m 114), 3.50-3.62 (m 1H)),
3.68-3.80 (m 1H), 3.86-4 (m 114), 4.96 (d, J= Hz,
114), 7.13 (d, J = 3.8 Hz, 111), 7.38 (d, J = 3.8 Hz,
111), 12.18 (br s, 1H). M(ESI): 364.12; 10 Mt(ESI):
366.11. HPLC, Rt: 2.48 mn @purity: 94.5% . Exanple 9:
N- (5- 15-f (3- hydr oxypi peri di n-1 -yl )sul fonyll -2-thienvl}

5-[2-(%' %?%Mo‘)%—rﬁe&?ig?g %a&T—Sy}lﬁE%ﬁﬁ&m%ﬂ&bhw acfl, O ®¥mpound  (4)
obtaind [a8 -desaribey labenen@)- mg,n@-ﬂﬁynmol 3-eqa} gy diss@ved in THF (8 ml). PyBOP

ph [ f hl
e O [ T N
(. OSI(fjﬂ?ﬂmIlUﬁﬂra(ﬂﬁ)l dqD04te ragide® sﬂ&_?_fqﬁmﬂy ’Ill'tee@ac)tloﬁOItnbﬁure is stirred at room
1 SSOolvead 1IN e re ctio ure
LempCERBR Y SO RSy CHTP 1 BRBFER e Lo P e(Péodmt f# suspended in
MeCN.Ofitfed MR waShc@OscVerdi ﬁﬁl@k it }\/fécm;’t@nm utﬁﬁ(tﬁ%s white-off

dro pw sg over 15 m n. sol uti on becomnes pi nk

(35.6 mg; 65%).r HINNIB (MBSO «k) éai 38)@ 52p¢rme 2pvolr @8 1.88 ﬁma@ﬂ) 8r1|4c(§; 3H), 2.42

6 47353 B 35 5B g )20 RACHBLSRAS G616, 490 0.

Hz, 1H)CLESE, Vel ¥.8 HaThE) 23 (d,0n= mSXIﬁz;rléI); 352 158 (rrse 8[H).oV (BST): 364.12;
dj t onn our t rgomte ture. i's poured on
MYE?@@G&H.%LEhEtée |IP’é‘dp'15‘?t8dSE;€ %)s ext ract ed with 2

portions of EtOAc, dried over MgJSO4, and evapor at ed,

affordln
Exanmlg £

Dacet (?Pn chI ori de as yeI | ow soI | d (650 rrg 92%
ﬂ—%@% 335.08; Mt(ESI): 337.08. 46 Step 2

N- (5-(5-[(3-hydroxypi peridin-1 OH

yl)sul fonyl]-2-thienyl}-4-net hy@S-t hi azol -2 yl)
acetam de (9)

5-[2- (acetyl am no) - 4¢6Et I\ 1, thiazol -5-yl]thiophene
- 2-sul f onyl chl ori d®, gre et é%p\)/ll (110 nm;
0.33 mol; | eq.), is dissolve (10 m).

3- Hydr oxypi peridine (66.1 n? 0.65 5 mmol; 2 eq.) and
DIEA (0.17 m; 0.98 nmmol; 3®q.) are added. After one
hour, the solvents are evaporated. The crude product

is dissolved in DCM and washed with NH4Cl sat urat ed
solution, water and dried over l\/gSO4 After

st £ GBS 4 S SIS S
N—[4—{§1f4 1-&(@%16 )ﬂéﬁlaz&ﬂﬂ]alet&&idﬁbmo%b%Td ® 6560 h;gea 10mhmol; 1 eq.)

is dlssLml\Q:yl_lrngfg/Ié m@,.i}' e rga@@n(nm(tuiq_bs coaled dowyp %0( M qllq)chlo&o sgHonic acid
(0.70 gng 1§ 49 nq’mgl '5|Zeq )2&1%301%& ifl q)(_(llq (36 1l) 3s Sddda draﬁ'\g'lse év&75 min. The

solution becomes pink. It i is stirred 15 mmutes at 0°C Phosphorus pentachloride (873.7 mg; 4.20

4
8

mmol; 2 eq.) and phosphorus oxide chloride (0.78 ml; 8.39 mmol; 4 eq.) are added successively.
The reaction mixture is stirred for 2 additonnal hours at room temperature. It is poured on ice and
the desired product is extracted with 2 portions of EtOAc, dried over MgSOs, and evaporated,
affording 5-[2-(acetylamino)-4-methyl-1,3-thiazol-5-yl]thiophene-2-sulfonyl chloride as yellow
solid (650 mg; 92%). M'(ESI): 335.08; M"(ESI): 337.08.
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IH. M(ESI): 400.20; M-(ESI): 402.10. HPLC, Rt: 2.90

mn (purity: 99.2% . 15 Exanple 10:

N- (5-{5-f(4-hydroxypi peridin-I-ypsul fonyll-2-thienyl}-

-met hyl -1, 3-thiazol -2- yl)acetamde (100 HO N'N S

O-N~ S~ O HS O (10) 46

5-[2-(aeetyl am no)-4-nethyl -1, 3-thiazol -5-yl]thi ophenc

u t -

StepZ' A (% 35 eﬁ cir%%}p%ér% -1 Jg[).ﬁ?@hﬁfd Z%Ieh }’-5 rﬁ&lgzlégoﬂh\z/de%l |2 %l)
acetarwwl(!()lo m ). 4-Hydroxypi peri di ne (66 1 ng; 0.65 mmol;

5-[2- (%efyg?,r}ngﬂgg n%[;.)alﬁl}% 1(3gth1azog$ é]égltlo %g{i%?—gelggn F% 08%57%@8&88 in Step 1
(110 xﬁg U@&S RinsIUT g b, Sis disS(ﬂOéd/m(DCM @ONhBJ’KiHyﬂﬁh?pipmdﬂi\e (66.1 mg; 0.65

aturated sol ution, r do
mmolg 589 26 HSAAD1 Ml OB BTGl b arass Ssfsd FfcPregiees, Jgsolvents are
c.avapof"c*&]kfa "I‘iig %rlﬂ% p‘{(ﬁHu‘é&sQfleoI(%@Ji iffDCRB aﬁ@wa@fé%wﬂh N'H( MMRsaturated solution,
water gndzdr]@g ovgq—l)/IgS@mQﬂQrsevagmtlom og glezsog@n(sn«poglpggl}nr]ld (9l;|)1s obtained as

o 1513 GBef e, ' N ysO g o A g g v

1.46-1163 (W8 Ay 1.84 (s]BHD), 2. H(QESH), 2. 200, T9), 210728 (m, 240.23.20(m, 1H), 3.37

om, 1R 2580 8 ¢ oS Ry PRy EOh A VR it Pora T Eor e -Sjﬁ%lw 12 G s

1H). M‘ﬂabﬁh 40%}2\3)} MT(@s;’I?hro@)mVHPEe er@niodenib {Poritr99. 0af\- \

5-[2-(acetyl am no) - 4- et hyl - 1, 3-t hi azol - 5-yl ] t hi ophenc
-2-sul fonyl chloride, prepared as in Step 1 of

Exanmple 9 (110 ng; 0.33 nmol; 1 eq.), is dissolved in
DCM (10 m). Ethanolanlne (39 9 ny; 0.65 nmol; 2 eq.)

lauﬁhﬁ qﬁojs dlssolved in DCM and mashed MAth NH4C1 10
Saturated solution, water and dried over MySO4. After
evaporation of the solvents, ound (11) is
obt ai ned as white-off solid (3 nmg; 30% . 'H NWR
(DMSO-d6) S 2.15 (s, 31-1), 2. 4

O:JL ,l2_§<\xif;rf%:
N

10)
5-[2-(acetylamino)-4-methyl-1,3-thiazol-5-yl]thiophene-2-sulfonyl chloride, prepared as in Step
1 of Example 9 (110 mg; 0.33 mmol; 1 eq.), is dissolved in DCM (10 ml). 4-Hydroxypiperidine
(66.1 mg; 0.65 mmol; 2 eq.) and DIEA (0.17 ml; 0.98 mmol; 3 eq.) are added. Afier one hour, the
solvents are cvaporated. The crude product is dissolved in DCM and washed with NH4CI
saturated solution, water and dried over MgSQ4. After evaporation of the solvents, Compound
(10) is obtained as white-off solid (33 mg; 23%). 'H NMR (DMSO0-d°) § 1.40-1.60 (m, 2H),
1.72-1.85 (m, 2H), 2.14 (s, 3H), 2.42 (s, 3H), 2.80-2.92 (m, 2H), 3.15-3.30 (m, 2H), 3.59 (m,
1H), 4.71 (d, J= 3 Hz, 1H), 7.30 (d, J = 4.5 Hz, 1H), 7.58 (d, J = 4.5 Hz, 1H), 12.18 (br s, 1H).
M (ESI): 400.20; M"(ESI): 402.10. HPLC, Rt: 2.86 min (purity: 100%).
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3H), 2.92 (m 2H), 3.41 (m 2H), 4.72 (t, J=6
1H), 7.21 (d, J= 4.5 Hz, 1H), 7.54 (d, J= 4.5
114), 7.88 (br s, IH), 12.25 (br s, 114). M (EST):
360.11; M (ES1): 362.06. HPLC, Rt: 2.36 mn (purity:
97.5% . 15 Exanple 12: 47

N-(5-{5-1(all vl am no)sul fonyl }-2-thienvl}-4-nethyl-
-thiazol -2-v<) acetamde (12) 0J SHSHS"O O

1 2- sul ﬂnyl chI or| de prepared as in Step 1 of .
ﬂﬁg@ﬂ*# 9 (110 ng; 0.33 nmol; 1 eq.), is dissolved in
DCM (10 m). AIIyIamne(0034 m; @6 mol; 1.40

eqg.) and DWVA (0.17 rmol_'N/"S‘/eq ) are added.
After one hour, t sojjvant s sar g evapor at ed. The
crude product is purlfﬁl e@ by\pr pacg(%ltlve HPLC,
affording Conmpound (12) is ai ned as white-off
solid (75 ng; 50% . 1H NI\/R DMSO-d) S 2.22 (s, 31-1),
25 2.51 (s, 3H), 3.61 (m A ) 5.14 (m 1H), 5.26 (m
1H, 5.80 (m 1H), 7.28 (d, J= 3.8 Hz, 1H), 48 7.62

3)-8-nhdthyl hED-thidoll T-y{jih &215411 hlo#id d¥ed S
- (ﬁ%yldmm Sl): 356, t12 © r!sf()plméss 12°Iiw)cF> LC, oot eogs fn Step

1 of Eﬁamp(ep%h an,l@@)%nm@(b%p,els ﬂg;solved in DCM (10 ml). Ethar?olamlne 399
1 th I I
0'\%5 é’ﬁ{{’z’z &%%n ?ﬂ«: A aclgﬂglr’rﬁ)-dg% x?‘n}rﬁ))lll i 9{1“] a}e gdcfea' ﬁﬁc\!lj (l)ne]hour the

solvernts %rd—le&;@rat@dlgyhe crude product is dlssolved in DCM and washed w1th NH4C1

satura?eél ?&Maoggt ek mug %% oveﬂrlgég(}é déi;tg hev%pzo%tlon é’fl t]n% 1,sol(\)zgrﬁs,r€ompound
(11) 15325&61%@ a@wﬁﬁé—@fffwhd @@gnfm%) iﬁeqMR (DMSOkﬁ)S@ bMeds,i3H), 2.43 (s,
9

1.
3H), 20 0. 000. SHEADCIIn 3 TR 0 b5 72 [y 3 4 B ddletio? (@ = 4.5
Hz, 185, BE8 RS, 1Y 12 59@r s, 1H). MESD): 360.11; M'(ESI): 362.06. HPLC, Rt: 2.36
min (purity: 97.5%).

Example 12: N-(5- I) acetamide

12)

a12)
5-[2~(acetylamino)-4-methyl-1,3-thiazol-5-yl]thiophene-2-sulfonyl chloride, prepared as in Step
1 of Example 9 (110 mg; 0.33 mmol; 1 eq.), is dissolved in DCM (10 ml). Allylamine (0.034 ml;
0.46 mmol; 1.40 eq.) and DIEA (0.17 ml; 0.98 mmol; 3 eq.) are added. After one hour, the
solvents are evaporated. The crude product is purified by preparative HPLC, affording
Compound (12) is obtained as white-off solid (75 mg; 50%). "H NMR (DMSO—dG) 0 2.22 (s, 3H),
2.51 (s, 3H), 3.61 (m, 2H), 5.14 (m, 1H), 5.26 (m, 1H), 5.80 (m, 1H), 7.28 (d, J = 3.8 Hz, 1H),
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sol vents are evaporated. The crude product is purified
by preparative HPLC, affording Conpound (13) is

obtai ned as white-off solid (15 ng; 19%. 'H NWR
(DMBO-d6) S 2.15 (s, 31-1), 2.46 (s, 31f), 2.96 (m
41-1), 3.67 (m 414), 7.33 @¢, J= 3.8 Hz, 1H), 7.61
(d, J= 3.8 Hz, 1H), 12.35 (s, 1H). M (ESI): 386.17;

7.62 (¥ Si%?n%ﬁ gﬁ?,ﬁrﬁ? A PL A i), 323 (& 1) RHESTY 35892, MOESI): 358.12.

HPLO\RE:3- Qemin( (pydtyo X90%0). no) met hyl | - 2-t hi envl }-4-methyl -1, 3

-thiazol -2-yg acetamde (14) OL,NY Sc¢c S N OH (14)

N-[2(5 Forrryl-thlophenZyI) 4rrethy|-th|azol 5y|] a
i : of ok 4-yIg

di ve|naTHE/ Et hanol 11mxture(10 m) at

w&lgbnper ature. Hydroxyl am ne hydrochl oride (275
ng; 3.9 mmol; 10 eq.) and pyridi (310 I'; 3.9 mmol;
10.0 eq.) are added and rea tlﬁxture IS heated at
70C for 30 m nutes. Reacty e is cooled down
to room tenperat uregand _gbol ake.evaporated. The
crude material is di ss:ﬂl Vv i chPor omet hanc and
filtrated through a small silica cartridge, affording
Compound (14) as 49 m'xturq Pf oxi me isonmers, a
yellow solid (55 ng; 55% ilNl\/R(l\/bC]—l—d4 300 MHz)

5-[2-(8cedyl&Rino}- 31me31kj)111 Qtlﬁ&ol S—,yl]ﬁhl)pheﬁe B5ulfenyl thloridd, fr@paret] as in Step

Lof efwmlglsﬁ G110 ) oleb034:m mrml( E§F1)) 2 o] oM (gid SMgiptfi 0.04

0.46 ﬁlﬁiﬂ)ﬁ' fXO c§J -a840DIEA @mleo @)§ ‘mmol; 3 eq.) are added. After one hour, the
- cyano- 2-t hi envl - hyl -1, 3-thi azol -2-yl | aceta

solvents dfe'e (ngporatqd g Nstdg sprgiuqt 1§opt(ry®)i by preparative HPLC, affording

Compo Fﬁ‘? 81{32 [c%m% hﬁ@e Q)? i %gﬁ Jng%g}“ﬁj GIEWI%SBW@—WB %26% (s, 3H),

2.46 (8yBH), 2.06 ¢m) 4H), 8. 6ﬂt€aﬂ; ¢H), \masr(dpbp Bés’rHadél)a’l 61 (BJ3 g Hz, 1H), 1235
s, T A BT 6 177 MRSl 388148, HPLC, Re: 3.21 min (purity: 99.7%).

Example 14: N-(5-{ 5-[(hydroxyimino)methyl]-2-thienyl}-4-methyl-1.3-thiazol-2-yl)
acetamide (14)

O NN
~N

a4
N-[2-(5-Formyl-thiophen-2-yl)-4-methyl-thiazol-5-yl]-acetamide, Compound (1) (104 mg; 0.39
mmol; 1 eq.), is dissolved in a THF / Ethanol 1:1 mixture (10 ml) at room temperature.
Hydroxylamine hydrochloride (275 mg; 3.9 mmol; 10 eq.) and pyridine (310 pl; 3.9 mmol; 10.0
eq.) are added and reaction mixture is heated at 70°C for 30 minutes. Reaction mixture is cooled
down to room temperature and solvents are evaporated. The crude material is dissolved in

dichloromethane and filtrated through a small silica cartridge, affording Compound (14) as
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neat pyridine(5 m) at 75C for 1 hour. Reaction

m xture is cooled down to roomtenperature and

sol vents are evaporated to dryness. The crude materi al
is dissolved in dichloronmethane, washed 15 with water
(10 m) and dried over MySO49 Allier evaporation of
the solvents, the crude product is purified by flash

mixtuf] %@%ﬂ%&va n&e s&yqs@nﬁgcass% et MR Me@i}ﬁdg %@6 M) 5 225

nt i s obtadl ned as a

G, 3Hp;o’&;\ﬂb6s TR 6,660 7.1 f. Mk TigD037 4000 At 112) 5992 (s, TH). M
@D o35 b sty S 5 MR (3 S b bl 88y T 5

HPLC, Rt: 3.03 min (purity: 91 %9. 20 Exanple 16:
met hyl
5-12-(acetyl am no) - 4-net hyl - 1, 3-t hi azol - 5-vl | t hi onhene
-2-carboxvliate (16) 0s N ~O O (16) 50 In a
m cr owave tube,
N-(5- |odo 4- et hyl -1, 3-t hi azol - 2- yl)acctan1de
[l

suspended in Toluene (3 Hn1)hI PotaSS|un1quor|de
(123.6 ng; 2.13 nmol ;O di ssolved in MeOH (3
m) and is added to the fsrgt sol ution. Methyl
5-(4,4,5,5-tetranmet hyl -1, 3, 2-§i-gxabor ol an-2-yl ) t hi ophe
ne-2 5 carboxyl ate, |nternedi 2 (213.8 ng; 0.80
mol ; 1.50 eq.) is finally addéd. he resulting
solution is flushed with argon, the tube is closed and
heat ed under m crowave actugs)at 120C for 10 m nutes.
The desired product is forned

N-(5-{ 2{ Gryqrowyimpnogrdnlh2-thicsyl) of- @ﬁmbférth’ezol%'%aceﬁaw%w Compound
(14) (860 flg; 0%@5 : e{TPé;%E' He?@d %Qldéb‘ﬁber%fcet%t(b)zﬂmg, 0.018 mmol; 0.05 eq.) in

5-(4,74
neat pyru(imaﬁcmb Iaa76°2}rfyt )| hhuro]&h@nen mixtarciorgdled dowrSol rvemtt@nperature and
sooff o RFHRA SR Ty SRRt Rl o B, washa

with \S&bﬂ (dO (rﬂl§3 &d@iedg)iz‘%@ Mggﬂé 2&1&&? WW@W tie Q)l\ile'ﬁts( 31/3 crude product is
purlﬁgrd ‘By ;qgsh Mmgt?grpshy Elﬁng gyclol?pxgne(ﬁhy fpﬁtate]_éO/iq_) :f(sseluqﬂt_') Compound

(15) i g@&& as 33,5}1&9 po&/hérgxih )m% 32‘?/ ); 125 NWRL@DEL:: 360 RiHAY5™.22 (s, 3H),

purit

243 (3 38), 175)1( @m]rfoé HA dWgL. 50 (i Mz, A e Mi(HSTY 26213; 3% GESD): 264.3.
HPLE R 3.5 §LAPLEE - 63,

Example 16: methyl 5-]2- -4-methyl-1,3-thiazol-5-yl]thiophene-2-carboxvlate

(16)

acetylamino

0
_ N
N— |
H S =
s/
/0
o/\
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O NHNSFON-\ S H S (17)

5-[2-(acetyl am no) - 4-net hyl -1, 3-thi azol -5-yl ] thi ophene
-2-sul fonyl chloride, prepared as in Step 1 of
Exanple 9 (200 ng; 0.59 nmol; 1 eq.), is dissolved in
DCM (10 m). A solution of ggmonia 20 in McOH (0.59
m; 2 M 1.19 mmol; 2 eq.) and DI EA (460.4 ny; 3.56

In a BRwavO uhl; N-@Li6d —g A J' ] 1145 Eh%fzop@ 91)Q6€tﬁ'm1d<t: rﬁté‘ﬁie\‘lﬁﬂé 1 (150 mg;

are evaporated. T product “I's purif by
0.53 mmel dreap) améPd(ﬁppj)Clzg(H dmajg; r()g)mmbm qu)@reagspended in Toluene (3

o BG4 T P MBSO § s s s

to th?a 5&5( dsoldtiond . Mddi 1 15L@h)4,5,3-tdPanfhyl A 1312 -dickZbcdblaf-2-yl)thiophene-2-

carboygqu_tg, }ﬂ'\t/;rne%;tpt%,?ﬂg@oé% Ml-SgESI b 1; 1E§"Z§ﬁ1;}0és E‘galllcy aﬁtec:l The resulting
so1uu&'i éﬁm&ﬁed@ﬁmﬂgb@% t%bé‘?sac'i&b& Qﬁcﬂhe'i't&!l%d&' ictathdve rdUtﬁb‘nza‘tt120°C for

hi envl | 4- met hyl 13- thi azol - 2-yl }acetam de (18
10 minus.” T dmred prgdi@t iHfopmed gogett®r with [2,2] b1th10pheny1—5 5'- d1carboxy11c
ac yl - t Szy § } )
acid %gLe?th}(lf gﬁt}% L gh:%l?m %oﬁiﬁfn D o egt (H" % y] 5 (%,]4bf %ﬁjaﬁl@fﬁyl 1,3,2
dloxabr)falmneylﬁhlbﬁlﬁﬁhe@carlﬁhx&ﬁtenﬂﬂl\zenfs aq. év,apmratedi aothe emudenproduct is

pun G 8 L8 S SR LA U0 Al oo
NMRQﬁMs@a%ﬁﬂsiﬁdmﬁfztzsr(s@}g mw’(s 3m@(§gbwem(ﬂ 2E6.5 Hz, 1H), 7.76

evapor at'ed e crude product is
(A 7 o AR ihe 12BPS 110 ARG 2orhs MHESD1 89743 YRLEoRE 321 min

96 my; 37%. 1H NVR (DVBO-d6) 6 1.66 10 1.78

(p““ti%l"?( 2.15 (s, 3H), 2.45 (s, 3143 3-3.15 (m 4H),

3.83 (s, 4H) 731(d J =3.8H, 111), 7.61 (d, J=

b ) ] 2

Exarrpl ADT , — . . .
N- 14- met hyl - 5- ( 3- thlgjyl)N 3- thHgtoI 2-vil acet ani de
(19) O_N~-\ S O
N \ /
a7
5-[2~(acetylamino)-4-methyl-1,3-thiazol-5-yl]thiophene-2-sulfonyl chloride, prepared as in Step

1 of Example 9 (200 mg; 0.59 mmol; 1 eq.), is dissolved in DCM (10 ml). A solution of ammonia
in MeOH (0.59 ml; 2 M; 1.19 mmol; 2 eq.) and DIEA (460.4 mg; 3.56 mmol; 6 eq.) are added.
After one hour, the solvents are evaporated. The crude product is purified by preparative HPLC,
affording Compound (17) as white-off solid (36 mg; 17%). 'H NMR (DMSO-d°) § 2.14 (s, 3H),
2.42 (s, 3H), 7.16 (d, J = 4.5 Hz, 1H), 7.50 (d, J = 4.5 Hz, 1H), 7.72 (s, 2H), 12.30 (s, 1H). M’
(ESI): 316.07; M"(EST): 318.10. HPLC, Rt: 2.16 min (purity: 99.8%).
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HS 15 (19) In a mcrowave tube,

N- (5-i odo-4-nethyl -1, 3-thi azol - 2-yl ) acet am de,
Internmediate 1 (564.2 ng; 2 mmol; | eq.) and
Pd(dppf)Cl2 (73.2 ng; 0.10 mml; 0.05 eq.) are
suspended in Toluene (7nml). 51 A solution of potassium
fluoride (464.8 ng; 8 mol; 4 eq.) in Al (7nl) is
Exag*}a N-£5- (546144 i i

dllb‘lﬂ -1, .

Mﬂmm&ﬂ&io eq ) is finally added as a solid.
The resulting solution is flusrg\ W th argon, the tube
is closed and heat ed under rowave action at 120C
for 15 mnutes. The reaction n1 reis filtered over
Celite and the solvents gr Rorated. The resulting
crude product is dlSSﬁ#\ \G, washed with water
and brine and dried oveH N@S /16 1s then purified by
preparative HPLC, affording Conmpound 25 (19) as
mhite off solid (316.7 ng; @8poyield). 'H NWR

5-[2- (gc air}nglg -4- ny%t,q%% éﬁvazoggggé{ﬂgleﬁqﬂ _sglifgrgl %é]ogdﬁzpre;%gﬁd as in Step

1 of Zxa@%lé@d(mb m830c59 ﬂmﬁ)lHia é]_?H)is distSAv@P il Q)CM"QH) ml) 14 -Dioxa-8-
237. 03; ESI) 9.03. HPLC, Rt:

azasp(rp[&rﬁ]depaneg@maamg,éxbﬂrmnpl, D eq-Baed Bi%d%%mﬁ 55§ nmel 6 eq.) are

ds_of
added® %‘ﬁ%}? Hllﬂi %%9 ntélla g@g%{}g ﬁr%rlat\?ﬁcﬁﬁftgﬂ 'fllﬁr TS ﬁhgctllﬁ:g@é&ﬁffﬁg bg‘i)reparatlve
HPLaguanﬁmhngsempomm @18) agyelbsayglid (Phengf ﬂ%)a&l;l N¥IR (DMSO -d% & 1.66-

178 EhabBenTs (Pt ke nay B2 b A, G2aibg 4igd s 3.8 e 1),

7.61 (o) =oyR N, le)ldmgs % $SaYH). IMPESHe4asEa W ¢BShi #2523, HPLC, Rt: 3.39
scintillation proximty assay technol ogy (SPA,
min (pyry: A% - wi t h the capacity of neonycin (a
pol ycationic antibiotic) to bind phospholipids with
hi gh afflnlty and speC|f|C|ty The Scintillation
Exaniplok9: N-{4-méstled5-[Bsthies thiazed Etp nide
emtting |sotopes (such as 3H 1211 33P) Coating SPA
beads wi th neonycin all det ecti on of
phosphorylated lipid g strat S ter incubation with
reconmbi nant P13K and radﬁoacslv _APP in 15 the sane
wel |, by capturing the radloact|ve phospholipids to
the SPA beads t hrough t hei ﬁgecific binding to
neomycin. To a 384 wells ontaining 51 of the
Ina rﬁl%bvae@tm@ NG5 - do by R 1,8 dhiak S1H-Wlkickiadedt, lﬁteﬁ%dlwa%m 2 mg;
el d a concentration of 100, 30 10, 3, 1,
2 gl /099,294 PAGATBDCT 1%4% & Hemimodi 00358 ﬁ%ﬁpencteﬁén Toluene (7ml).

A solﬁt;?éd ”5’% sifffiorife (R0 Tﬁfgf‘o%% Qfﬁm NOB (7l § a&&)d 3.(4,4,5,5-

n reco |na pcs 4 pH
Tetramethyl- DF 2-dioxabbeotedh- Z?VBW@?W(@O 3504; 321)arrm@1 1.5¢q.) ISrﬂI@HY added as

a solid. The resulting solution is flushed with argon, the tube is closed and heated under

microwave action at 120°C for 15 minutes. The reaction mixture is filtered over Celite and the
solvents are evaporated. The resulting crude product is dissolved in EtOAc, washed with water
and brine and dried over MgSQOs. It is then purified by preparative HPLC, affording Compound
(19) as white-off solid (316.7 mg; 66% yield). '"H NMR (DMSO0-d®%) § 2.12 (s, 3H), 2.35 (s, 3H),
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mcelles and 3) 10 | of Kinase buffer ([33p]7-ATP 45
jMe60nC, MgCl2 30mM DIT 1nmM (3-d yccrophosphat e
1mM Na3vO4 100 M Na Cholate 0.3% in Hopes 40 mM pH
7.4). After incubation at roomtenperature for 180
mnutes, with gentle agitatispn, the reaction is
stopped by addition of 60 sl of a solution containing

0rg 1o JRVT
728 (gl{i))n'{ ai 1n§I n?%?ggnﬁ\:ﬂﬁgg "ED TASg?nﬁ%}ﬁgﬁazg;)@&?éﬂns 3 rOt ﬁeg Hz, 1H),

12.09i(sy d .M &BS Rt 2X730rM @I 1230 08 HPE, Ri50.9% 0m0 (Rusityni 9946 %)-
gentle agitation to all ow bi ndi ng of phospholipids to
neonyci n- SPA beads. After precipitation of the

Examqjlao@eﬂtgg@h)gw SPA beads for 5 m nutes at 1500 x
radi oactive Ptdlns(3)P is_ qua
The C%IBPWFP P BYPSEY IYCNYRN AY be SR qﬁ I@efglé@%ag HPYY at e

counter. 53 The values indicated in Table | bel ow
refer to the 1C50 (nM with respect to PI3Ky, i.e. the
a) Iﬁdo?ﬁhrougépesgaﬂ?lipid kindse aysayXbimlingashay)! on of said

S. i
mhe B SR Ty OGS LR longoriion
maybExa;imlllﬁshaibllo\mmgkbiiﬂding/aseayti vities for conpounds of of
the invention are set out.i.n Table el o l .
The apegCEapainRRS g SCRJISHAg BroMaRfY, P, é%clﬂa@ ﬁl’f‘m fsham> with the
(hi
ol 6453 o 50 i) 8 HAF ki o f s o

spec1ﬁqntm Bhe |S§mt111¢mn Braxiiaiy yAssdy #ohgsed mastheforepeatissnofeyeakdy emitting
I 74 ngs,t r
ISOtOPGE cgél% o%ylljfeit [ ghhﬁ?a %%Elt gsgye% | néﬁﬁ(}etﬁﬁc%o 8’\?\/|mn%110c§;‘(,eS I Fle detection o

phosphé@hﬂe@h@d)ﬁub sifates laﬁmnmbaubn Aath/ leb@nlpihas PR3 phd raddeaciive ATP in

the sag)g%/qug%%es af ttﬁrﬁ St I at Ioo]gkm\iwlpﬁi{; é(acﬂﬁn‘%P%;\’%@fl%Tﬁoughpﬁelr specific

bindidfRd inddGaAt ai ni ng 10% Fet al 15 Calf serum and
antibiotics) are plated at 20' 000 ceIIs/vveII in a 96

MIP 24 h before cell stinulation or_to - .
To a 364 mella M h CORRAMEY HUPbIRSHACGIRASHT 5 FagR gD dsolubilized in 6%

DMSO! BIGRE a @Bhichudfish of 866:McS 18! Y4000, 210.08 W01, 01 pM of the test
pretfeated Wi th inhibitdrs for 20 mnutes. After

compsmdmmgtfmlbxwm$ h$sgy geraporfentseic ad:ded%)‘ @uhﬁﬁSd@Nd dlvmean Izgombmant

cs-BRYGE rRBS, YHG LhTBE BRSSP or ot

micelR¥ afld ) 101 U ERinh RCHUTRE i(BPPi-0A PP &%ﬁh@@(ﬁl@ol\@mﬂz ﬂ)rﬂi% DTT 1mM,

Sodi um Azide in PBS/Trlton and tinmes in
B-Glyrisiphosphate . 1n0d) Na:VEd 00 ndv, ¥4 hélatg 0.3%, in Hepes 40 mM, pH 7.4). After

incubation at room temperature for 180 minutes, with gentle agitation, the reaction is stopped by
addition of 60 pl of a solution containing 100 pg of neomycin-coated PVT SPA beads in PBS
containing ATP 10mM and EDTA 5mM. The assay is further incubated at room temperature for
60 minutes with gentle agitation to allow binding of phospholipids to neomycin-SPA beads. After
precipitation of the neomycin-coated PVT SPA beads for 5 minutes at 1500 x g, radioactive

PtdIns(3)P is quantified by scintillation counting in a Wallac MicroBeta ™ blate counter.
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by 60 m nutes incubation with 10%fetal calf serumin

PBS/ Triton. Next, phosphorylated Akt/PKB is detected

by an overnight incubation at 4C with primary anti body

(anti phospho Serine 473 Akt IHC, Cell Signaling)

diluted 800-fold in PBS/ Triten, containing 5% bovine

serum al bumin (BSA). After 3 washes in PBS/ Triton,
The v?iﬁlleé Tndilafed ﬁc’lﬂ?ﬁé ?q)ef W &S © ﬂ]lHtIE‘? @ﬁ\f[)hwﬂh%‘és ect to PI3Ky, i.e. the

per oxi dase conj ugat ed goat-ant1 - rabbi t secon&’ary
amoumniidcbaly toldchdPe diOPd irhibitiom oPBSA Taigenr8aid gan¢sashowng cohsiderable
.....BSA), washed 3 tines in PBS/Trito nd 2 tines in PBS
inhibitgey PtERGYHA thip4ple eRRRROYNSS Wi reggisijo I%I%%'I um nescent

substrate reagent solution (Pierce) for 2 mnutes,

followed by the reading (I s/well). The val ues
ExamplesipEiahibitoiyractivibibefor copdumds pesfl the mventonges seé autdn dable Ibelow.

i nhibition of AKT phoshorylation as conpared to basal

| evel . Sai | yes . 3 hi azol e

conpounds LI—(carlﬁﬁ?hlleéﬁs‘o \éﬁlgbgﬁf\?/h é%%eﬁ‘{%‘?%%%‘t“%ﬂ%%tﬁ%@ | ation

i n macrophages. Exanples of inhibitory activities for

conpounds of the inventign are set emKkyin Table |

bel ow. | Tabl &xdniple ¥C50 vgl ues of thipgehe derivat|ves

in Cel |Assay Cgit—Assay [(P-ARt, Efi;Sgf ctxanpie No

IC50 [MM 12 32 10 Exanple 21:

Thi oel yjcol | at e-isnduced pqritoneal caendy cell

recrui tppent nodel The inlvivo efficacy of conpounfls of

the invention i inhibitilng the nigP#9on of

| eukocytes —uporg T ntTaperfirtoncal cna}l_obgnge of

thioglycollate may be tedted with the foll owi ng assay.

15 Experinental Protocol. 8-10 weeks old fermal e C3H
b) CHI%as@ LIS ISR PBKIARIMGS. 15 minutes prior the

intraperitoneal injection of thioglycollate (1.5% 40
The efffickay) of tdvenpoinds @f ethe riaensivno iralinlybitjng hthth PEXo|iaduced AkUPKB

orrmul a (). t.r hee. r ' Twecn as vehicle
phosghgiioR iy sl h Ble NEFmEEER biGa ot TO0CT 220
Measirdthehedfi Aky/RKB phbsphpsidtioarie ahaceaphhgas afisr wiratledort with Complement

Sa: R P Kot hbOCHRAES (oY u1pd 1 HIVEVEF | s frediim contining 10% Fetal
Calf {MiAUnMC MR Y B! piBRa att B 06 2b1ALAL RS 4t 9O ITP 40k before cell
macr ophages recruitnent, respectively. The white bl ood

stimulagiph.sPriqr e ther siphilation wighrpb ol oeComplemget Wpohrigs) mifukes, Cells are
C i A i f . .

. 1l
L
fixed iimh9dofotraldelaydt ifori 20 minuitesrand ovgsbeddl sings én 8BS cootaining 1% Triton X-
100 (Eﬁg %t(!n-;.-r Ergﬁ)lggr\l%us peroxidase is blocked by a 20 minutes incubation in 0.6% H2O»

and 0.1% Sodium Azide in PBS/Triton and washed 3 times in PBS/Triton. Cells are then blocked

by 60 minutes incubation with 10% fetal calf serum in PBS/Triton. Next, phosphorylated
Akt/PKB is detected by an overnight incubation at 4°C with primary antibody (anti phospho
Serine 473 Akt IHC, Cell Signaling) diluted 800-fold in PBS/Triton, containing 5% bovine serum
albumin (BSA). After 3 washes in PBS/Triton, cells are incubated for 60 minutes with a
peroxidase conjugated goat-anti-rabbit secondary antibody (1/400 dilution in PBS/Triton,
containing 5% BSA), washed 3 times in PBS/Triton, and 2 times in PBS and further incubated in
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25 55 Table Il1l: %of inhibition of Neutrophils
recruitnment at |0ng/ kg after 4 hours Exanple No % of
Inhibition 12 38 5 Exanple 22: Preparation of a
phar maceutical forrmulation Formulation | - Tablets A
conmpound of Formula (I) is agim xed as a dry powder
with a dry gelatin binder in an approximte 1:2
t S [
100 P Bfindstick BbsefloTodpah RN (PRIl B P RAMITSE KILAL By e reading
(1s/w@h0- 270 ng tablets (80-90 ngy) of active thiazole
conpound per tablet) in a tablet press. Fornulation 2
o vijul BHER T SRR BB, Boct el @nlat? of MBI A pfbgorylaion
as corﬁp%ﬂre&\m bl featl SaidTVeduasiskowraeclea dffdet efitherthinz@e @omgounds on the
. capsuyl 12 of .active thiazole conpound per
acthﬁEﬁ%Qﬂﬁ@.P%ﬁmiﬁgﬁ%ﬂ%ﬁ mgeroppagssi d A conpound of Formul a
(1) (1250 ng), sucrose (1.75 g) and xanthan gum (4 ny)
Example§ oPnBibiles, activiliePRs sedpdunido obihe tnvidationldie B n%ht 0. T@ble IT below.
sieve, and then mxed wth a 1preV| ously ar ed
sol uti on dibled]:dewaialpet af thiazelederiyatives i %*656“ um
car boxynet hyl cellulose (11:89, 50 ng) in water.
Sodi um[benzoate (10 ng),[ T avwedl.4sah@p-ARl Bhsapr €
di | ut ed wit hEwetpdaNand added with gtjmaiyng. Suffitient
wat er i|s then added to prljoduce a total volune of p m.
Formul ation 4 -qdablets 45 A conpoungb2of Fornmula (1)
is admixed as a dry powddr with a dry gelatin bintder
in an approximte 1:2 weight ratio. A mnor anount of
magnesi um stearate is added as a |ubricant. The
mxture |s formsd |nto 450- 900 ny tabl ets (150- ?&Olo ngy
i) Y H g R - S e PN No0ae

m tion J ' v nd_of F I
T e RS & Toukooytos
upon ﬁﬂ*dp&it&ndgli‘ﬂialléﬁge@f tido gl?ﬁﬂlatbtrﬁ@t beawsted with ﬂfedkllmhg laysalp.

ng/m. 5
Experimental Protocol:

8-10 weeks old female C3H mice are fasted during 18 hours. 15 minutes prior the intraperitoneal
injection of thioglycollate (1.5%, 40 ml/kg), the mice are treated orally with Thiazoles of
Formula (I). Control mice receive CMC/Tween as vehicle (10 ml/kg). The mice are then
sacrificed by CO; inhalation and the peritoneal cavity is washed two times with 5 ml of ice-cold
PBS/1 mM EDTA. The lavages are done 4hours or 48 hours after thioglycollate challenge to
evaluate neutrophils or macrophages recruitment, respectively. The white blood cells
(neutrophils, lymphocytes or macrophages) are counted using a Beckman Coulter ® AT 5diff™.
Dexamethasone is used as reference drug.

Examples of inhibitory activities for compounds are set ou in Table III below.
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Clainms 1. A thiazole derivative according to Formula
(1), RI-NNR2 HSr/ Rs (lI) wherein RL is selected
fromaryl, heteroaryl, cycloal kyl, heterocycl oal kyl
and acyl; 5 R2 is selected from hal ogen, G -C6-al kyl,
C2- C6- al kenyl and C2-C6-al kgnyl; R3 is selected from
the following thienyl groups: R6 or RSSR RS R R6
T1 0

G T i b of ﬁﬁ@%%%{ew Hﬂ,s r‘gr‘ﬁ’gg‘?/@g{:lédé‘?%/k g Al o
and acyl ; 10 R5 and R6 are |ndependently sel ected from

H C -6 o Ir(‘y'l C2—Ch—alkeny } \/Lc Y Y atrd
hal ogery 0 i oofz"'@% é’;’ iLts
opti callly active 2or s _as enlanti oners, 38 di astercomers

and its racemate forns, as well as pharmaceutically
accept abI e saI ts thereof 15 2. A thiazole derivative
: 1 0 pentical f(dimualgtiewry| . 3. A thiazolc
er i vat accor|ngtocla|mslor2vvhere|nR2|s
Eo—mﬁlﬁ—?%f—iﬁli thi azol ¢ derivative according to any of
A coﬁlb&lrﬂr&?l?&inﬁlga ghaisn@minvket as A & pewder title IayﬂryTgelathBmder in an
57 . A thiazole derivative afccordl ng to any

approm a@ﬁ@elgl}tgp%@ WhBYRGT Rnjegny Q gagqeplgﬂwtea:fge 156a<qud as a lubricant.
The Iﬁ&hﬁ,@% forfhed '1f(t@t24Y)527@%$ &H188 (8@9@ )OJf iclﬁ% Qﬁlﬁi‘(ﬁéj 'c&ﬂpound per
claims wherein R4 is sefected from i - C6- al
tablet}0R-a@ablel tkessy| and C2- C6-al kynyl. 5 7. A th| azol e
derivative according to any of the preceding clains 1
to 5 wherein R4 is sulfonyl.
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 (T) (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 prepared solution of
microcrystalline cellulose and sodium carboxymethyl cellulose (11:89, 50 mg) in water. Sodium
benzoate (10 mg), flavor, and color are diluted with water and added with stirring. Sufficient
water is then added to produce a total volume of 5 ml.

Formulation 4 — Tablets

A compound of Formula (I) is admixed as a dry powder with a dry gelatin binder in an
approximate 1:2 weight ratio. A minor amount of magnesium stearate is added as a lubricant. The
mixture is formed into 450-900 mg tablets (150-300 mg of active thiazole compound) in a tablet
press.

Formulation 5 — Injection

A compound of Formula (I) is dissolved in a buffered sterile saline injectable aqueous medium to

a concentration of approximately 5 mg/ml.
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8. A thiazole derivative according to any of the
preceding clainms | to 5 wherein R4 is selected 10
from al koxycarbonyl and acyl. 9. A thiazole derivative
according to any of the preceding clains wherein R5
and R6 are H. 10. A thiazol gsderivative according to
any of the preceding clains, selected fromthe
following 15 group: N[5

-(5-fornyl -2-thienyl)-4-methyl-1,3

Claimst hi azol - 2-yl ] acet am de; N-(5- {

5-[(al Il yl am no) ntt hyl ] - 2-t hi enyl

A-thiapade dotivativg acdordinglo-BorpilagdBet ami de;  N-{

5-[5- (hydroxynet hyl ) - 2-t hi enyl ] -4-net hyl -1, 3-t hi azol -2
-yl'} acetam de;

5-[2- (acet yl am gd)-M- NlI-1¥%-thiazoI-5-yI]thiophenc
- 2-carboxylic acid;| 20

N-{ 4- et hyl - 5- [ 5- (br p n- 4-yl carbonyl )-2-thi enyl]-1
, 3-thiazol -2-yl} acetam de;R®

N-[4-met hyl -5-(2-thienyl)-1,3-thiazol -2-yl]acetam de;
N-(5-{5-[(4- hydroxyp|pe di n-1-yl) car bonyl ] - 2- thlcnyl}

o s peestr R S etk SO Risrpvofoatiot and acl

4 - lQ,- _
5 fsr(‘ggre%g?ggiéz%eﬁ @%@6 a@k)?l,)% uIC 2cll:)lﬁyl ] BrngtC ?gnﬁ#’ﬁﬁ {

F— 15-sgleeieg [from Ml%@ﬂ thzenyl groupscet am de;

N-(5-{5-[(4- hydroxyplperldln 1-yl)sul fonyl]-2-thienyl}
-4-met hyl - | /3-thi -2-yl) acetan¥d4? 30

N-[5-(5-{] d oxyethyl)an1no]su| onyl SZ-thienyI)-4
-nmet hyl -1, -2-yl] acetam de;

N (5-{5- [(aI 0)ssul fofyl ]-2-thie thyl-1,3
-thiazoI-RﬁyI)Sceta de; R’

N-{4- et hyl - 5-[ 5- (nor phol i n- 4-yl sul fonylgé 2-thienyl]-1
, 3-thiazol -2-yl} acetam dc;

N—(5 {5-[(E)- @hydroxy|n1no)nethyl] 2-t hirenyl } - 4 met hyl
-1, 3-thiazol -2-yl) acetam de;

Nt Sts( 531&&'@“ Grodr tH)i €n0sJalldA;mes luylaikengt thj-a2 @myrzflylalmgacarbonyl
tam de; Met hyl

ss'{llmbe@tawlam no) - 4- met hyl - 1, 3-t hi azol - 5-yl ] t hi ophene
N 20 Rlongond et diom. By O Gkt G Cralheny G Goatiory!

| agd ydtlpgmleasawakﬂ @s its geometrical i 1somers its opt1ca11y actlve forms as enantiomers,

L\I- ﬂ%gﬁgﬁ%in(e% ﬁ% Holxra}ferga Fa’is§9%| As,, We decgﬁe% “'tl‘EaCley a?:ce%table salts
NtfcdeoTet hyl - 5- (3-t hi enyl ) -1, 3- thlazol 2- yI]acetan1de.
A thiazole derivative according to claim 1 wherein R'is acyl.

A thiazole derivative according to claims 1 or 2 wherein R’ is methyl.

A thiazole derivative according to any of the preceding claims wherein R? is a thienyl T1.
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10.

10 11. A thiazole derivative according to clainms 1 to
10 for use as a nedicanent. 12. Use of a thiazole
derivative according to clainms 1 to 10 as well as
i sonmers and m xtures of these for the preparation of
a nmedi canent for the prophylsaxi s and/ or treatnent of
15 aut oi mmune di sorders and/or inflanmatory diseases,
g@:ﬁfé&&i}! ag&%% allo RSB %?H{e%’&%ﬁg %ﬁhhy@h&eaq@%% thienyl T2.
acterral or viral | fec¥|ons gy, asthm,
pancreatltis mul ti-organe failure, kldney di seases,
telet. a at| canc {ransp t 2]
Rolapo E poRBtyB Aok O <GB e R ERRRe bRy R B0 Plocted from
HY09 Gealkyl, iBCe-alkendBand S £CAsIRpiydi Ng to claim 12,
wherein said di seases are selected in the group
including nultiple sclerosis, psoriasis, rheumatoid
gr ﬁﬂd'zbie' Gerivakvd %&o?dlhg' RU San§' ot A8 HEQRAINS: clainkyf | aBTRLAEKIn R is
bowel disease, lung inflamration, thronmbosis or brain
sﬁﬁmwtlonllnflannatlon such as neningitis or
encephalitis. 25 14. Use according to claim12,
wherei n said di seases are selected in the group
iAniauelic dgrivative hedording o aliyad atwepredddintg olaine i'ts 5 dWreedis B is selected

trauma 0] i schemi ¢c conditions. 15. Use
gﬁ%ﬂ%ﬂ@ﬁ??@“&?ﬂrﬁwgz, wherein said di seases are

selected in the group including atherosclerosis,
heart hypertrophy, cardiac nmyocyte dysfunction,
& thipzole demyative agsioadingitoeangof theprecsdipe slims wherewmR ad R°are H.
16. Use according to claim 12, wherein said diseases
are selected in the group including chronic
ahtxtarole tdeti eativa laoannding taargeatks pracaiip/dlaots) sletpddkom the following
fibrosis, psoriasis, allergic diseases, asthmm,
YBke or ischemc conditions, ischen a-reperfusion,

N-BLe Lf%hﬁyl zaalwnggamn@ﬂn&ppt_sltmaidmnyua%&ﬁ{nmeal nuscl e
atroﬁ%{/hypertrophykz eukocyte recruitment in 5 cancer

N-6s albﬂgn@gmw thlﬁ%dkﬂdﬁetbaétla%fhl%ﬁolrz'ﬁt)é?%ﬂg
D R e e R e S

§e[12e{a@$ylanmg) ometiylo 3. thisghk wuguomm@zeg@bmlcraem

ng{l |;hy} 3?98’8 ?‘|811n‘l4l}'i‘§j’rdt§1“§‘)£ Ee:n% i1 aﬂ u{zlo?i-yh}ﬁyet%sude

bﬁﬁ-@@tﬁyr Si'(th]uérﬁ'l)aDS’ tlﬁazowayl]zsetaxﬁldbo 16 for the

nodul ation, in cul ar the inhibitjaon, Ehe
P - 13-H4ddr QEYI?IWTE"}II 11Yé)caf@§%ylh%@af~‘@f1}rd -peghdr a3 Fhl 1-2-y))
gﬁﬁ&ﬁﬂg said P13 kinase is a P13 kinase T. 15 19. A

phar maceuti cal conposition containing at |east one
tNa(Sa ol (3-hgtdrox ypipéridin-A eyd s aiomy] ] t2f§hlaltrbjl}-46fletb}'1a1| ~prthigzol-g-yl)
10tan a pharmaceutically acceptable carrier, diluent
BFeENEr I'pi ent thereof.
N-(5-{5-[(3-hydroxypiperidin-1-yl)sulfonyl]-2-thienyl} -4-methyl-1,3-thiazol-2-yl)

acetamide;

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

acetamide;
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11.

12.

13.

14.

15.

20. A process for the preparation of thiazole
derivative according to any of clains 1 to 10,
conprising the step of reacting a conpound of Fornula
(P1) with a derivative of Formula 20 (P2) in presence

of pal |l adi um conpl exes and aghbase: , Rl N O R7 Base,

"Pd" RL N2 N 3 YR2 + RBRBNS-VRHXOR H-/ R3
X5 I

(Bt oy Binhod o B it

B¢ (BRApthyk &ubS (monphahrhé{mulfogod) é—thlglgyl_‘e 1|_,3—th1az;(dﬁpyj}1 aeptamide;
For nmul.a

’g}c@ {Sdf(gp%lyar S, e?)ﬁlefhyi])%ﬂliwgn o s anth?zoﬁ_%_ty Ri acet?imlde

NE[5 25 GyhmeX: Ylheﬁ}e)-4-methyl—1 3-thiazol-2-ylJacetamide;

Methyl 5-[2-(acetylamino)-4-methyl-1,3-thiazol-5-yl Jthiophene-2-carboxylate;

N-{5-[5-(aminosulfonyl)-2-thienyl]-4-methyl-1,3-thiazol-2-yl }acetamide;
N-{5-[5-(1,4-dioxa-8-azaspiro[4.5]dec-8-ylsulfonyl)-2-thienyl]-4-methyl-1,3-thiazol-2-
yl}acetamide;

N-[4-methyl-5-(3-thienyl)-1,3-thiazol-2-yl]Jacetamide.

A thiazole derivative according to claims 1 to 10 for use as a medicament.

Use of a thiazole derivative according to claims 1 to 10 as well as isomers and mixtures of
these for the preparation of a medicament for the prophylaxis and/or treatment of
autoimmune disorders and/or inflammatory diseases, cardiovascular discases,
neurodegenerative diseases, bacterial or viral infections, allergy, asthma, pancreatitis,
multi-organe failure, kidney diseases, platelet aggregation, cancer, transplantation, sperm

motility, erythrocyte deficiency, graft rejection or lung injuries.

Use according to claim 12, wherein said diseases are selected in the group including
multiple sclerosis, psoriasis, rheumatoid arthritis, systemic lupus erythematosis,
inflammatory bowel disease, lung inflammation, thrombosis or  brain

infection/inflammation such as meningitis or encephalitis.

Use according to claim 12, wherein said diseases are selected in the group including

Alzheimer’s disease, Huntington’s disease, CNS trauma, stroke or ischemic conditions.

Use according to claim 12, wherein said diseases are selected in the group including
atherosclerosis, heart hypertrophy, cardiac myocyte dysfunction, elevated blood pressure or

vasoconstriction.
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16.

17.

18.

19.

20.

21.

59

Use according to claim 12, wherein said diseases are selected in the group including
chronic obstructive pulmonary disease, anaphylactic shock fibrosis, psoriasis, allergic
discases, asthma, stroke or ischemic conditions, ischemia-reperfusion, platelets
aggregation/activation, skeletal muscle atrophy/hypertrophy, leukocyte recruitment in
cancer tissue, angiogenesis, invasion metastisis, melanoma, Karposi's sarcoma, acute and
chronic bacterial and viral infections, sepsis, graft rejection, glomerulo sclerosis, glomerulo
nephritis, progressive renal fibrosis, endothelial and epithelial injuries in the lung or in

general lung airways inflammation.

Use according to any of claims 12 to 16 for the modulation, in particular for the inhibition,

of the PI3 kinase activity.
Use according to claim 17, wherein said PI3 kinase is a PI3 kinase 7.

A pharmaceutical composition containing at least one thiazole derivative according to any

of claims 1 to 10 and a pharmaceutically acceptable carrier, diluent or excipient thereof.

A process for the preparation of thiazole derivative according to any of claims 1 to 10,

comprising the step of reacting a compound of Formula (P1) with a derivative of Formula

1

(P2) in presence of palladium complexes and a base:
Y Base, "Pd" R

R} \
N_ 2 N g2
ACrT e — O
S 0—R’ S/,

X R

0—R
B\

(P1) (P2) M
wherein X is Br or I, R’ is selected from H and C;-Cs alkyl and wherein the groups -

B(OR"), can form a heterocycle.

A compound according to Formula (P2):
Methyl 5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)thiophene-2-carboxylate.



