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PYRI DI NE METHYLENE AZQOLI DI NONES AND USE THEREOF
PHOSPHO NOSI TIDE | NHI BI TORS Field of the i nvention

wabios/opreesent i nvention is related to the use BPET/EP2005/054339

pyri di ne net hyl ene azoli di none derivatives of Fornul a
(T) for the treatnment and/or prophylaxis of autoimmune
di sorders and/or inflanmmtory di seases, cardi ovascul ar
di seases, neurodegenerative di seases, bacterial or
viral infections, allergy, asthma, pancreatitis,

mul ti-organe failure, kidney diseases, platelet

PYRAYYE OCALIVOINE GANUSLNONASEAND UBE ITHERYQF GRASHHOLRPSTCI P ITNHIBITORS

or lung injuries. Specifically, the present invention
is related to pyridine nethylene azolidinone
Heldiof thejigeontibnyr  t he nodul ation, notably the inhibition

e
Rimmghh @) nfigi thed ec@michin asd/er (ROMslaxtisavd autcinimurealkdisorders and/or

Skgnalling.role in.cell proliferatio cel |. survival .
iGUERRerY Diseiogn, RURGIGHY Tcirs dppioechigtiyg discases, Bacterial or
VifaR RFEiohs, aleridy] dsthnS) pERcPMils, MBI aMe failliré, | iidiy discases, platelet
super oxi de production, actin_reorganization and

agEEasRt o PancespRrMayotilty ma it wiqetipr ar lung ggurics s¥pcifigatly, the present

. . r.qe . . , .
hfa0a55R G, A0 ot BB B PSR motusion
roitgblydthk iimfalsiGen whthe hetivily ordumetibs of the peesphainsitide-Irkinases, PI3Kss.
identified PDKs that are divided into three

sub-famlies according to their structure and their

Badkgiouad 6f e @thtici ty. C ass | group of PDKs consists
in two sub-%roups, Cass A and Class_|IB. Cass |IA

Rhosrosositida Skipasex B3k @ duave e sriical signalling spls ia peli Brofiration, cell
RRALA! RaRuRStbn. Hth&hBiahd WAPhicking, glucose transport, neurite outgrowth,
membrane ruffling, superoxide production, actin reorganization and chemotaxis (Cantley,
2000, Science , 296, 1655-1657 and Vanhaesebroeck et al., 2001, Annu. Rev. Biochem., 70,
535-602).

The term PI3K is given to a family of lipid kinases which, in mammals, consists in eight

identified PI3Ks that are divided into three sub-families according to their structure and
their substrate specificity.

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

Class IA consists in a 85 kDa regulatory unit (responsible for protein-protein interactions
via the interaction of Src homology 2 (SH2) domain with phosphotyrosine residues of other
proteins) and a catalytic sub-unit of 110kDa. Three catalytic forms (p100c, p110p and
p110J) and five regulatory isoforms (p85c, p85P, p55Y, pS5a and p50a) exist for this
class.

Class IB are stimulated by G protein By sub-units of heterodimeric G proteins. The only
characterized member of Class IB is PI3Ky (p110y catalytic sub-unit complexed with a
101-kDa regulatory protein, p101).
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via the interaction of Src honology 2 (SH2) domain
W t h phosphotyrosi ne resi dues of other proteins) and a

wa@ 200al03466€ sub-unit of HOkDa. Three catal yti c POI/RB2005/054339

(plOCCa, plIOb and pl1 O d) and five regul atory

i sofornms (p85a, p85b, p55g, p55a and p50a) exist for
this class. Cass IB are stinulated by G protein bg
sub-units of heterodineric G proteins. The only
characterized nmenber of Cass21Bis PI3Kg (pi | Og
catal ytic sub-unit conplexed with a 101 -kDa

: Q] ) . 3 i ,
R TS AL B Sk ol BE bt MDA ARl 17D 1Da and
chadcetiasdint the peechcbyf 4 Baemiiesldidonadina C-term nal C2

ong| ass Il P|3 L pel udes t hy .
RS KR futo e BhoDadbineT saeriis dkinapg
EQAVEIBRAY ¥oit@RRE i8688hns T2 06 3Rd BlabQusiq@idlsly cRpRssed, while & and
ubi qui tousTy expressed, while d and g are nbre
w@eandre cpédifjcally prpressed in the heentatopoeticopadlesyiseny efriooth muscle cells,

TS pod ASeBY Salsy ahasieorah ! of; A TRNGC RBRISaE Bt 22(7),
22 7-9?., The& expréksion ﬁ?%!ct: aR¥ BE 85ehiatdl iflafl M dueibkPmBher depending on the

regulated in an in I bl e manner dependi ng on the

celulagy) @gsue type gad ginaylins vagltpsslisease on@st. wel | as di sease
context. PI3Ks are enzynes involved in phospholipid
signalling and are activated in response to a variety

Ri8Ke ater anzgmbd invalved iirgpladsphalipidh sigsal jmgavidhart activated, in response to a

m.togeps, integrins (cell-cell interactions) hornones,
Ay ph &tre-gi ik Seualt; Spt g g RE(OEs gmilgepnsy tnloegpS  coll-cel
ihtacAosd hbithéhes,Cdy@skinds @iklsad arindayotRinkiaiitess Gidadldo kigintra-cellular
nol ecul es (cross-tal k., where the original signal .can .
ciessi foglatianob: ofhr slenalfing maleeules (evoss-alk, whese Hisneriginal signal can
) ' ' | . ' .\ S i .
EUERE oo PBNE! Ju iy I B SRR LAl SpAISN POs by inea
qeHulepsignadlingsevienis), enchiras lsmall GTPases, kinases or phosphatases for example.

Phosphatidylinositol (PtdIns) is the basic building block for the intracellular inositol lipids
in eukaryotic cells, consisting of D-myo-inositol-1-phosphate (Ins1P) linked via its
phosphate group to diacylglycerol. The inositol head group of PtdIns has five free hydroxy
groups and three of these are found to be phosphorylated in cells in different combinations.
PtdIns and its phosphorylated derivatives are collectively referred as inositol phospholipids
or phosphoinositides (PIs). Eight PI species have been documented in eukaryotic cells
(Vanhaesebroeck et al., 2001, above). Pls all reside in membranes and are substrates for
kinases, phosphatases and lipases.

In vitro, PI3Ks phosphorylate the 3-hydroxyl group of the inositol ring in three different
substrates: phosphatidylinositol (PtdIns), phosphatidylinositol-4-phosphate (PI(4)P) and
phosphatidylinositol-4,5-biphosphate (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)P; (see
Scheme A below).
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- phosphate (InslP) linked via its phosphate group to
di acyl gl ycerol . The inositol head group of Ptdlns has
five free hydroxy groups and three of these are found
to be phosphorylated in cells in different

conbi nations. Ptdlns and its phosphoryl at ed
derivatives are collectively referred as inositol
phosphol i pi ds @ phosphoi nositides (Pls). Eight PI
speci es _ha¥WieOHeen docunented in eukaryotic cells

{ Vanhae&8b7 et &, 2001, above). Pls all reside in
menbr anedO Gibsirates for kinases, phosphatases
and |ipasesgfth Vitrm, PlI3Ks phosphorylate the

3- hydr oxyl group g;fth inositol ring in three
di fferent ;substrate '(E%@sphﬁﬁLd#k#ﬁbsk&@%v{PtdIns),
phosphatié§F$§5% tollk \%hQgthLB\LBLLA%EL»di\\//
phosphati dyl i nosi tol - 4, 8- bi phosphate (Pl (4,5)P2),
respectively generating®three |ipid products, namely
phosphati dyl i nosi t ol 3- nonopRdysBRosphatifylingsitel)
phosphati dylinositol 3,4- bisphosphate (PI(3,4)P2) and
phosphati dylinositol 3,4,5-trisphosphate (PI(3,4,5)P3
(see Schene A bel ow). Pl (|3)B3KPhosphati dyl i nosito
3-nmonophosphat e) Schene |A The preferred substrate for
Class | PkBK® is Pl (4,5§P2. Cass Il PIKs have a
leremence for Ptdlns as substrate over
H5x§2.0 ass |1l PDKs can only use

r Lﬁ_'n vivo and are likely to be
responsi bj h generation of nmost PI(3)P in cells

H
( VanhaeseBt oeck epoal, 2001, above). The
phosphoi nosi ti dBg

i ntoacel I ul ar signalling pathway
begins with the bitoi%\ﬁ/a\/\vw

0]

PI(3)P (Phosphatidylinositol 3-monophosphate)

Scheme A

The preferred substrate for Class I PI3Ks is PI(4,5)P,. Class II PIKs have a strong
prefererence for PtdIns as substrate over PI(4)P and PI(4,5)P, Class III PI3Ks can only use

PtdIns as substrate in vivo and are likely to be responsible for the generation of most PI(3)P

in cells (Vanhaesebroeck et al., 2001, above).

The phosphoinositides intracellular signalling pathway begins with the binding of a
signalling molecule (extracellular ligands, stimuli, receptor dimerization, transactivation by

heterologous receptor (e.g. receptor tyrosine kinase)) to a G-protein linked transmembrane

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



10

15

20

25

30

signalling nol ecule (extracellular ligands, stimuli,
receptor dinerization, transactivation by heterol ogous

WO ewepr4ss6 (€. g. receptor tyrosine kinase)) to BCT/EP2005/054339

G protein linked transnmenbrane receptor integrated

into the plasma nenbrane resulting in the activation

of PDKs. Once activated, PDKs convert the nenbrane
phospholipid Pl (4,5 P 2 into PI(3,4,5 P 3 which in

turn can be further converted4into another 3

phosphoryl ated form of phosphoi nositides by

OnceSREGEd, PIIRIQRRNGL fE Jrﬁb‘# 5)pli® BB 5)P; which
encfyrrg‘ﬁc acjt%?wt res ts g}e{iﬂl %ﬁ%ﬁ#ect& ) m FUEES)P, whic
1n mmnrogn e }funther tchm/egeqh antaangherod’ phmphorylated form of pho sphoinositides
br¥e 252)%31 omf>§1 ﬁcrsg?{%?esség,lt gﬁs FE:@ gﬁig%%g? 3 t‘?veil%l results either
diteedy blem&ireoally in ﬂﬁ%nerﬁitﬁmf tRe\B ’-pﬁ&i;ﬁ&hosZtE&':%uBQypdﬁaliaﬁ @unction as
et al, 2001, Annu. Rev.

spepndy Mggsengers sy mira-cellylpr R;svalmnédts&len 5@@@; emi ?@Ql "Chem. Rev.

107¢8)" k5885 I@%‘é%"t‘ A1, " ERRERRRL RePRTCHNOSPBYIY), #1895 and Toker et al.,
products of Ptdlns act I's involved in a variety of

200gr(zell MphhifdSot $UP) PHEMays, including those

essential to cell proliferation, cell differentiation,

cell growth, cell size, cell survival, apoptosis,

Hithek snsecorel messoiigdrs df/phosphdrylaied rpadduets, ofciélm® tagixis Snvolved in a
i nvasi on, t ogke] et al rearr ement, cel|l

V&ﬁ‘ﬁ%‘gs“g‘\*}ﬁéw wetop perhways.{ge Hﬁ%&g fhasé sRsential ;S%Pﬁf\a’?hfem“on cell

dlﬁét@ht'ibtlogo&gl ngi"th el smgoéiﬁysﬂl%l %to'i?sz adifBRADEAKMSility, cell

e directed novenent of cells toward
mxgms@nx ehemataxiy rinAsiont cypskelrtati rearrangementc p@lhs@pe ahanges, vesicle

tgaﬁ‘}éeatgge%ﬁ B8fic n}?qtﬁ%t SR, | E(gdﬁa%ok ”Rferdt Fday 6(9) 347-57).

S suc I on/ aut o’ i mmin
Clenrovackige ﬂmrdatacmi ;maegicageivweis sowarahua:snmntrnmmﬁg'adnsmsof chemical

and woun man et. al 000, | munol Toda
s oo calqdr Dedmaines 5 isblyed o5 BABE TBEYTaMSByohses such s
inf4maon/ddié-Samulity aheur@dé@énereﬁi‘éﬁE%nélogélﬁﬁll 1invaGibfmdelastasis and
and Gerard et al, 2001, Nat Inmunol. 2(2) 108-15).

wound healing (Wyman ‘et al., 2000, Immunol Today 21(6) 260-4; Hirsch et al., 2000,
Science 287(5455) 1049-53; Hirsch et al., 2001, FASEB J. 15(11) 2019-21 and Gerard et

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

PI3-kinase activation, is therefore believed to be involved in a range of cellular responses
including cell growth, differentiation and apoptosis (Parker et al., 1995, Current Biology,
5, 577-99; Yao et al., 1995, Science, 267, 2003-05).

Recent biochemical studies revealed that, Class I PI3Ks (e.g. Class IB isoform PI3KY) are
dual-specific kinase enzymes, i.c. they display both lipid kinase activity (phosphorylation
of phospho-inositides) as well as protein kinase activity, as they are able to induce the
phosphorylation of other protein as substrates, including auto-phosphorylation as intra-

molecular regulatory mechanism.
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invol ved in a range of cellular responses including

wa@edob/ogreest h, di fferentiati on and apoptosi s ( PECREP200$/054339

al, 1995, Current Biology, 5, 577-99; Yao et al, 1995,
Sci ence, 267, 2003-05). Recent biochem cal studies
revealed that, Cass | PI3Ks (e.g. Cass IB isoform

Pl 3Kg) are dual -specific kinase enzynes, i.e. they

di splay both lipid kinase actsvity (phosphoryl ati on of
phospho-inositides) as well as protein kinase

gos\élh dar t@sbet Hﬁ%lv@&tqﬁaabhﬁmﬁé} o Q@Ls td?Qeukocyte activation. A p85-

rylation of o proteln substrates,
asmiamii Mg-kanase agh@wdh@ bgdnashown taphysmaily assvolatzcwitathe cytoplasmic

et BF EPEsCHBIRL B bl SPREulRe Ay lIlof B defivion of 7-

dells Ot rap@tic b Inkigona@agace all, 99 aNahins 868, hII:WICIZQt) OThese effects are
physically assqgciate with the c topl asm _c dgnai n

lmisp@ o ipgreates i theransasiption At a pEmBEr %ﬂe%ﬁwslu%g gﬁ%rieélkm% (IL-2),

Jn%l Bﬂﬁltaieééll\’@%{wﬁf‘faetfor (Fabdrses ul) I@qgg&%ﬁcé 95 RM/BYRH Mutation of
Pages et al 4, Nature, 369, . These

EP2% such thekeit|can H@r@ger onteract with 43 -kinash t@adsr tong dailyse ite anitiate TL-2

p?gdu%tlgﬁl rg{?lgé]ets&%g aggrqﬁ:il IloT \Afi Egpnlg{lésgtl% Elrcaf%' gﬁtpvaﬁ Igl L-2),

1991 SC|ence 251, 313 16). Mutation of CD28 such

it can Longer i eract with PD kinase | eads.to .
éeﬁﬁuﬁ% PEEEHP H Wﬁ’&L &1k play ap gsieptial sole s‘%‘é@@s%“?ﬂrﬁssé"n of apoptosis,
rebrighniSatlon’ QF etht Ohetfal 3kMIEIOAS RatdiacT chteAGrdwia] | en synthase

ﬁ | ul ar processes in whi ch PI 3Ks play an essen a?

stlmugltlon@Wudwhsu"ﬁki‘ﬁ@smmabne@ppm oyining M@mugqnxlzlaigemnatlon and
he actln S tQ car cyte grow h,

R E S L D

PIBKahaEBdcat iGehtifRY tas APMbdiafor M Geta PAmSHAPEIpOXdcHE regulation of INK

generation, and | eukocyte mgration and adhesion to

astivise werell G betatgamnma @R quinmils BEbeterotrnaricrG eepteiss GLopez-llasaca et
Jreqbéd 97 ol C(}}erg‘eﬁﬁ(g%@g_ggl_ependent regul ati on of JNK

Recently, it has been described that PI3KYy relays inflammatory signals through various

G(i)-coupled receptors (Laffargue et al., 2002, Immunity 16(3) 441-51) and its central to
mast cell function, stimuli in context of leukocytes, immunology includes cytokines,
chemokines, adenosines, antibodies, integrins, aggregation factors, growth factors, viruses
or hormones for example (Lawlor et al., 2001, J. Cell. Sci., 114 (Pt 16) 2903-1 and
Stephens et al., 2002, Curr. Opinion Cell Biol. 14(2), 203-13).

Specific inhibitors against individual members of a family of enzymes provide valuable

tools for deciphering functions of each enzyme.

Two compounds, LY294002 and wortmannin (cf.hereinafter), have been widely used as
PI3-kinase inhibitors. These compounds are non-specific PI3K inhibitors, as they do not

distinguish among the four members of Class I PI3-kinases.
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descri bed that PI3Kg relays inflammatory signals
t hrough various (i)-coupled receptors (Laffargue et
al ., 2002, Imunity 16(3) 441-51) and its central to
mast cell function, stimuli in context of |eukocytes,
i mmunol ogy i ncludes cytoki nesg chenoki nes, adenosi nes,
anti bodi es, integrins, aggregation factors, growth
factors, viruses or hornones for exanplqz %amkpr ef
al., 2001, J.JCell. Sd., 114 (Pt 16x6§g

i 2002, CUrr Opi ni on ™NBi of

, C | |b|tors agai nst i ndiiviyd
menbers o a‘?an1 y enzymes provi deovaly & tools

aft@r),

i del y used as PI 3-Kki nase i nhi b oPs. These

conpounds; k& heN-speci fic Pl 3K i nhi bitorg,.As:f hey do
not distinguish among the four nmenbers of O ass |

ICkvatiasof evorimanpmiagamst/gach wh thei varipesOagsl Bldskiegses are in the range

[ riQu
V5H RO GRS FREP2 o) Uy B S e g apghout 15
FoonMLY 20400 2 abjai 9981 AsacRev0Bidchens 67| 23150 siso 811@ mM on CK2

about 15- 20 mM {Fruman et _al, 1998, Ann. Rev.
mspigtkdpase a@irsomss@h@w)y acljyigpomsphasphalipasssck2 pr ot ei n

WoAAEEiANS a Islfaﬂgdl'rHQhﬁUlﬁ@lehcﬁ%eVér&Mﬁh%@ﬁmla!c |§y§§y binding

Wor t nenni n unga nmet abolite lrreversi
qomhluemﬂst st,o Fihs Keagadytiov idognainy obithidi enyyosy dhlehltioy oo PIHE activity by

S, SRS Prectubtl e ERTAT rosp e Lt SRyspler tacoor (zneten
aal.) m9aJ’P;Foe SNE) Steall. Bt [1ES 40 91,1 4968 16H)) |Eipe1ﬁrﬁ€ﬂt§)ﬁvlt{1 Weeln@ifnin, show
that PI3K activity in cells of hematopoietic lineage, particularly neutrophils, monocytes,

and other types of leukocytes, is involved in many of the non-memory immune response
associated with acute and chronic inflammation.

Based on studies using wortmannin, there is evidence that PI3-kinase function is also
required for some aspects of leukocyte signaling through G-protein coupled receptors
(Thelen et al., 1994). Morever, it has been shown that wortmannin and 1.Y294002 block
neutrophil migration and superoxide release. However, in as much as these compounds do
not distinguish among the various isoforms of PI3K, it remains unclear which particular

PI3K isoform or isoforms are involved in these phenomena.

Some results have indicated that PI3K inhibitors, for example, L.Y294002, can increase the
in vivo antitumor activity of certain cytotoxic agents (e.g. paclitaxel) (Grant, 2003, IDrugs,
6(10), 946-948).

Recently, thiazolidine derivatives have been recently developed as PI3K inhibitors (WO
2004/007491; WO 2004/056820; WO 2004/052373).
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neutrophils, nonocytes, and other types of |eukocytes,
is involved in many of the non-nenory i mune response
associated wth acute and chronic inflammati on. Based
on studies using wortmannin, there is evidence that
Pl 3-ki nase iunction is also required for some aspects
of | eukocyte signaling through G protein coupled
receptors {Thelen et al, 1994). Morever, it has been
shown that wortmannin and LY294002 bl ock neutrophil
V&”Qgrzmﬂlﬂﬁﬁwid dsehsco xdzdidinediemsenylHdusedenenzdne  derivatives of the
t es con‘pounds do not distinguish anong the
¢0forns of PI3K, it remains unclear which
partl cuI ar PI3K isoformpgr is@forns are involved in
these phenonena. Sone results/ have indicated that Pl 3K
i nhi bitors, for exanple (293002, ¥C increase the in
vivo antitunor activ [ ﬁt oxi c agents
(e.g. paclitaxel) {Gant, WS, 6(10),
946-948). Recently, thiazolidi ne detlt vati ves have been
recently devel oped as PDK inhibitors (W 2004/ 007491
WOR002046 908 slosey $enz04 2R B vatjveY\6T B0 BsHowadgdlducture:
di scl oses azol i di nedi ope-vinyl fused-benzene
derivatives of the foR\ow n® structure: WD 2004/ 056820
di scl oses benzoxazi ne atives of the follow ng
structure: WO 2004/ 0523{73 \sc‘{ oses, lgenzoxazi n- 3- ones
derivatives of the fol | o n rRigyure: The hi gh
rel evance of the PI3K pat hwa siome wi dely spread
di seases stresses the neegps 1]? i nhi bitors,
i ncl udi ng sel ective inhibitorg=(of é(

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

to develop inhibitors, including selective inhibitors, of PIKs.

Summary of the invention

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

and/or prevention of disorders related to phosphoinositide-3-kinases, PI3Ks.
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Sunmary of the invention It is an object of the
i nvention to provide substances which are suitable for

wWo bmeessed ment and/ or prevention of di sorders Pel/BP®OS/054339

t o phosphoi nositi de-3-kinases, PI3Ks.It is also an
obj ect of the present invention to provide substances
which are suitable for the treatnent and/or prevention
of auto-imune and/or inflanmmtory disorders. It is
al so an object of the presentginvention to provide
subst ances which are suitable for the treatnent and/or
IP sed\fs%nafn' &ﬁec@t)f &@@%s%@ﬁ&'ﬁh@ﬁ téjfr)]ré%aé @&ostalnt:es' whigh 28 s#fable for the
obj ect of the present 1 nventi to provi de substances
trdainadnt andéospreveatibe of arto-ithmung sl oremflanamaogrdigrdarent | on
of neurodegenerative disorders. It is also an object
of the present invention to provide substances which
Taisealsoudnt cbidee of the pedientlifivsatioR it profidé eibsphessenliiclo BreGhitable for the
di sorder selected frombacterial and viral infections,
treatmey apd/eprewation pbgazdigyasgylan disgassson, cancer,
transpl antation, graft rejection, lung injuries,
respiratory di seases and ischemc conditions. It is
Ihistaddsl an cbiecd bf e tprasenttineentipe eprovida vebstanoes whicky arg\suiiable for the
' | dul at e,
AR Bhg GARRAROT DB G B AR o o
phosph0|n05|t|de 3- ki nases, PI3Ks in disease states in
s, .especially in hunans i s iurthernore an
Iggjrg%ta bjgoh ol {he SLSARL MYFRLAR FoRf °Y’6‘° 5‘1‘%“8%9 whigh, gre suitable for the
tERIRER Tnd Rk f[f?@@hﬂ@& Q¥tdl @RbrdbOEIRAT IFORS bAQEridl MAd viral infections,
treatnent o /or di seases nedi ated sel ected from
ladney-diseaspscplatelet pegrpgationycageesoirensplentation, irdfy rgieotipg,rlung injuries,
. I sorders, bacterial and
rgép?%ﬁﬁfﬁ? ? [ %nﬂgwg&g;&hhl %sgas es, platelet
aggregation, cancer, transplantatlon graft rejection,

IJ& gsp,lgqt%}{q% ﬁ]& I_ogjsébt (Efetﬁg Iplteaslg:n(% rleeglltlgne ?osgr%vﬁlg %hér?n%gleégn(l:pounds which are
able to modulate, especially inhibit the activity or function of phosphoinositide-3-kinases,

PI3KSs in disease states in mammals, especially in humans.

It is furthermore an object of the present invention to provide a new category of
pharmaceutical formulations for the treatment of and/or diseases mediated selected from
auto-immune, inflammatory disorders, cardiovascular diseases, neurodegenerative
disorders, bacterial and viral infections, kidney diseases, platelet aggregation, cancer,

transplantation, graft rejection, lung injuries, respiratory diseases and ischemic conditions.

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

respiratory diseases and ischemic conditions.



10

15

20

25

It is furthernore an object of the present invention
to provide a nethod for the treatnent and/or

w@e@eomes®©n of di sorders sel ected from aut o- i NPCIEP2005/054339

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

neur odegenerati ve di sorders, bacterial and viral

i nfections, kidney diseases, platelet aggregation,
cancer, transplantation, graft rejection or |ung
injuries, respiratory di seases and ischemc
conditions.In a first aspect, the invention provides

rd.di [

IEDﬁ)ﬂrgt (ags?ecm%e{%fzﬁﬁﬁ? %;&Ilde%?%@iﬁe Hf%{ﬁg dﬁ% a%’lcrﬁghrg;n? Fiﬁ{‘g 'vés of

Kdmaubddi)ai | ed description below. In a second aspect,

the invention provides a conpound according to Fornul a
(I') for use as a negg In a thiyd aspect, the

i nvention provides a Use : cqnpou d according to
Formula (1) for the prepanatloH

from aut o-i nmune, |nflanna%omy dlsorkers

cardi ovascul ar di seases urodegeneﬁhtlve di sorders,
bacterial and viral infections, kidney diseases,

pl atel et aggregation, cancer, ﬂpansplantatlon graft

mjraﬁw @t X| ¥R dinHrdlddBRd id B8 I&bthﬁ&@déécﬁbtﬁﬁ%‘éﬁﬁv and
i schemi'c conditions and ot her di seases and di sorders

associated with the phosph0|n05|t|de 3- ki nases, PDKs,

Iﬁ%rggédnﬁ' CP Itl(tjla!ﬁa@en@lgg vidod adof b’ﬁrfd@c@&‘ﬁﬁlgtto F&lﬁ?ula (I) foruseasa

|nvent|o rnaceut conpo

rnmﬁ@mmsmng at | east one a conpound accordi ng to
Forrmula (1) and a pharnmaceutically acceptable carrier,
di l uent or excipient thereof.

In a third aspect, the invention provides a use of a compound according to Formula (I) for
the preparation of a pharmaceutical composition for the treatment of a disorder selected
from auto-immune, inflammatory disorders, cardiovascular disecases, neurodegenerative
disorders, bacterial and viral infections, kidney diseases, platelet aggregation, cancer,
transplantation, graft rejection or lung injuries, respiratory diseases and ischemic conditions
and other diseases and disorders associated with the phosphoinositide-3-kinases, PI3Ks,

comprising PI3K o and .

In a fourth aspect, the invention provides a pharmaceutical composition comprising at least
one a compound according to Formula (I) and a pharmaceutically acceptable carrier,

diluent or excipient thereof.

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

ischemic conditions and other diseases and disorders associated with the phosphoinositide-
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In a fifth aspect, the invention provides a nethod for
treating a patient suffering froma disorder selected

WO e@aa6®©- | mrune, i nflammatory di sorders, PCT/EP2005/054339

cardi ovascul ar di seases, neurodegenerative disorders,
bacterial and viral infections, kidney diseases,
pl at el et aggregati on, cancer, transplantation, graft
rejection or lung injuries, respiratory di seases and
i schem c conditions and ot heriodi seases and di sorders
associ ated with the phosphoi nositide3-ki nases, Pl 3Ks.
1R t CRL I
3aigl‘glg§r5§n Iﬂgﬁts ML LA !?rti& Pc _é@lb aargfnh@&]x tn% aCéUS pxg%c iRg a%cordmg to Formula
@Mavention provides a nethod of synthesis of a conpound
according to Fornmula (1) . In a seventh aspect, the
i nvention provides conpounds according to Fornula
I lal sixth Reeai, tednetesiot pfivides ahetliddeofl spii@edis 6N cobigbund according to
follomnng par agr aphs provi de definitions of the

‘chem cal noieties that nake up the conpounds
according to the invention and are intended to apply
uni formy through out the specification and clains
Innlsewentlnaspentiibe wivsrtiangedded spmpetndsiaccerding e Formula (1D).
provi des a broader definition. "Cl-C6 -al kyl" refers
to nonoval ent al kyl groups having 1 to 6 carbon atons.
Ddtaitedtdesdription eReoivichiied by grou ps such as nethyl,

thyl, n-propyl, isopto n-butyl, |sob
e ltrwie Dosrabsbs Prete SBitqhg &1 U, vazions ahgphicelymeigtcs that make
b }éémf)&frﬁ& BodoRIAPRAKE Rk it ar AR AR Curd ol through-

carbon atons, including nmethyl, ethyl, n-p i¥
qug &m's(ppcyﬁcatwn@gd ylaims uielpsstap| othqrwisg grpriessly;sah @;@S/qle nition provides a

q}ggfeyh?&-rqﬁty nonyl, decly, undecyl, dodecyl and the

refers to an unsaturated aronmatic
‘n‘famoalyy]”lrefegrto uporofaltmtcaikyd graupi haciag han 6atachm atoms. This term is

exemplified by groups such as methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, tert-

butyl, n-hexyl and the like. By analogy, Ci-Ci, —alkyl refers to monovalent alkyl groups
having 1 to 12 carbon atoms, including methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl,
tert-butyl, n-hexyl, heptyl, octyl, nonyl, decly, undecyl, dodecyl and the like

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

“Ci-Ce-alkyl aryl” refers to C1-Ces-alkyl groups having an aryl substituent, including benzyl,
phenethyl and the like.

“Heteroaryl” refers to a monocyclic heteroaromatic, or a bicyclic or a tricyclic fused-ring
heteroaromatic group. Particular examples of heteroaromatic groups include optionally
substituted pyridyl, pyrrolyl, pyrimidinyl, furyl, thienyl, imidazolyl, oxazolyl, isoxazolyl,
thiazolyl, isothiazolyl, pyrazolyl, 1,2,3-triazolyl, 1,2,4-triazolyl, 1,2,3-oxadiazolyl, 1,2,4-
oxadia-zolyl, 1,2,5-oxadiazolyl, 1,3,4-oxadiazolyl,1,3,4-triazinyl, 1,2,3-triazinyl,
benzofuryl, [2,3-dihydro]benzofuryl, isobenzofuryl, benzothienyl, benzotriazolyl,
isobenzothienyl, indolyl, isoindolyl, 3H-indolyl, benzimidazolyl, imidazo[1,2-a]pyridyl,
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having a single ring {e.g., phenyl) or nmultiple
condensed rings {e.g., naphthyl). Aryl include phenyl,

woaphbebe phenantrenyl and the |ike. "d-Co-al RgT/ERP209$/054339

refers to d-Ce-al kyl groups having an aryl

substituent, including benzyl, phenethyl and the I|ike.
"Heteroaryl" refers to a nonocyclic heteroaromatic, or

a bicyclic or atricyclic fused-ring heteroaromatic

group. Particul ar exanpl es ofiithet eroaromati c groups

i nclude optionally substituted pyridyl, pyrrolyl,
Mdtfﬁ'a&}l@l%’ ! berﬁHﬁé& 1 hhﬁﬂbf i )le {i&f&bﬂﬁ %' 113/)11 quinoxalinyl,

I SOXazo I azo I sot hi"azo

dnm]igyl namlzyriqmwl nxrmotﬂ,4b]m'mdyy Ipyrldq[i Zsblmmvil em@kiyn4 3-b]pyridyl,

di
il sBPTLTORs 567 SRNERI .67 pmpycrosoquinoly
ﬂm&mﬁppwhdhylkﬁb&mﬂﬁhﬁﬂﬂﬁ&bﬁﬂIﬁmunyhmbmsobenzofuryI

benzothlenyl benzaotri azgl i sobenzat hj eny
‘Chforaliy] helgpanibi jafers py %ée;ﬁl;wl gg@ﬁ%.harmgz@hmeroaryl substituent,

lhah&hﬁg Olhryirfold) Y hichYimbBOE O AR Ly l?é%’?ﬁ 2 ARk !

ui nol'i zi ny qui nazaol 1 ny pt hal azi ny qU|noxaI|nyI,

‘K]zfﬁ'wilkqmyl” remtqqglkcmyil gymps piefiratdy :ba\mng]ﬂpyn 2 dg/b carbon atoms and
tﬁﬁgf a(,:l[l%?s% 1b1>{) Wé@é('quq‘ﬂy fjg;létugat p)g%fglé{ﬂe aﬁiéé 81? ﬁ‘(LUps include

ul no etraz etra rogui n
Ay T(- 6Ht=€Hz)3h5QGIpropatyq Gillgh |-@chmH@mhd tlmflﬂd’el di nyI

%gté aélgﬁ!-“%//i arYf’éP ?Sgtg& %rg &rg %ﬁ?@%fwnﬁgy}l SHBstléuen¥ including 2-

ﬁ@ﬁ@qﬁkuﬁypﬁgltuent i ncluding 2-furyl met hyl,
i enyl net hyl , &KH-|ndoI 3-yl)ethyl and the liKke.

“Caﬂls@ék@b'kb@twoaryi”elfe % ta G2-GRikayy] ghounsuvine &f keterparyl substituent,
1@3&§98 (gggh&mgﬁ?e%ﬁﬁh%%ﬂla;ons and having at |east 1

unsaturation. Preferable al kenyl
wzﬁ@kyﬂyﬂ tethes ot ztlbm)yll g(o@k—lpf&fﬁ‘)tbly r]naﬁmg Tfame o 6(catbonlatoms and
and I aryl" refers
g de6] 2t oL SHRATR AT IE Lishy R fneisde cthyny!
(et pRfparkyl (-CH,C=CH), and the like.
“Cy-Ce-alkynyl aryl” refers to C,-Cs-alkynyl groups having an aryl substituent, including

phenylethynyl and the like.

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

“Cs-Cg-cycloalkyl” refers to a saturated carbocyclic group of from 3 to 8 carbon atoms
having a single ring (e.g., cyclohexyl) or multiple condensed rings (e.g., norbornyl). C3-Cs-
cycloalkyl include cyclopentyl, cyclohexyl, norbornyl and the like.

“Heterocycloalkyl” refers to a C3-Cg-cycloalkyl group according to the definition above, in
which up to 3 carbon atoms are replaced by heteroatoms chosen from the group consisting
of O, S, NR, R being defined as hydrogen or methyl. Heterocycloalkyl include pyrrolidine,
piperidine, piperazine, 1-methylpiperazine, morpholine, tetrahydrofurane and the like.
“Ci-Ce-alkyl cycloalkyl” refers to Ci-Cs-alkyl groups having a cycloalkyl substituent,
including cyclohexylmethyl, cyclopentylpropyl, and the like.
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phenyl vinyl and the |ike. "C2-C6-al kenyl heteroaryl”

refers to C2-C6-al kenyl groups having a heteroaryl
waeash4eeent , i ncl udi ng 2-(3-pyridinyl)vinyl apdi/EPm®05/054339

i ke. "C2-C6-al kynyl" refers to al kynyl groups

preferably having from2 to 6 carbon atons and havi ng

at least 1-2 sites of alkynyl unsaturation, preferred

al kynyl groups include ethynyl (-CCH), propargyl
(-CH2C=CH), and the like. "C2rC6-al kynyl aryl" refers
to C2- C6-al kynyl groups having an aryl substituent,

)& Lk gl'll J}Sé‘;%io%h&l‘“}‘éfe@”t@ EFQG LfidoP om u‘é@psﬁﬁ r%l 5Welrocycloalky1

hetero fers’to C2-Cb-a
slubxt@ezmar ylhclsdulngt 2+ e)ylrcohdmyl)ettiyln g nﬁmhmilleyﬂme&tyﬂly n!?‘bfphcﬂdlylethyl

at ed
PR e G B R ST af B RV g o
‘Sﬂaﬂgix§”fdféigtc{«hegroupemd))lbiexyl ) or nmultiple condensed
bar ny ycl oal kyl . i ncl ude

rin
gyéﬂoﬂé@ﬂt %ﬂ’o cF%Wéx‘fl Clﬁﬂaﬂ}ﬁ’rl ngfouRs diayigg 4 KGgrboxy substituent,

iﬁ&ﬁ&ﬁ%@%ogﬁtﬁﬂlandﬁﬁfl%es to a C3-C8-cycloal kyl group
according to the definition above, in which up to 3

‘dayboreloas tonthe greupr «((QRewhdsy RoischidentGrE-elhpEefrry ¥ offeteroaryl”,
1S LGP LRS00, O TP, AP oy

‘0 +Ceedlicydi acel” Ipfemtd di0g-alkyl geoupg ihading an acyl substituent, including 2-
1- net hyl p| per.azi ne, norpholine, tetrahydrofurane and
ﬁcﬁ&Fqﬂfﬁé‘%R‘éhié al kyl cycloal kyl" refers to &t-C

MY KNy I HeRlitP R 49V ddpPhNied 8RAIY butktRShd, idéfing 2- acetyllp]henyl and

i ncl udi ng cycl ohexyl net hyl", cy¢l opentyl propyl, and
th¢ Jike." ¢t - C - al kyl het erocycl oal kyI " refers to

Suegé}?ﬁ’w(% 19 E%ﬁa 2%#5&%_ é}géﬁ‘s nylag%ll %ubrstltuent including 2-
daedylpyylkiylmuylhe likeof hol i nyI et hyl ,

“Cs-Cs-(hetero)cycloalkyl acyl” refers to 3 to 8 memebered cycloalkyl or heterocycloalkyl
groups having an acyl substituent.

“Acyloxy” refers to the group —OC(O)R where R includes H, “C;-Cg-alkyl”, “C,-Cs-
alkenyl”, “C,-Cs-alkynyl”, “Cs-Cs-cycloalkyl”, heterocycloalkyl“heterocycloalkyl”, “aryl”,
“heteroaryl”, “C;-Cs-alkyl aryl” or “Ci-Ce-alkyl heteroaryl”, “C,-Cs-alkenyl aryl”, “C,-Cs-
alkenyl heteroaryl”, “C,-Cg-alkynyl aryl”, “C,-Cs-alkynylheteroaryl”, “C;-Ces-alkyl
cycloalkyl”, “Ci-Ce-alkyl heterocycloalkyl”.

“Ci-Ce-alkyl acyloxy” refers to C;-Cs-alkyl groups having an acyloxy substituent,
including amino-propionic acid ethyl ester and the like.

“Alkoxy” refers to the group —O-R where R includes “C;-Cs-alkyl” or “aryl” or “hetero-
aryl” or “C;-Cs-alkyl aryl” or “C;-Ces-alkyl heteroaryl”. Preferred alkoxy groups include by
way of example, methoxy, ethoxy, phenoxy and the like.

“Cy-Ce-alkyl alkoxy” refers to C;-Cg-alkyl groups having an alkoxy substituent, including
methoxy, methoxyethyl and the like.

“Alkoxycarbonyl” refers to the group —C(O)OR where R includes H, “C;-Cs-alky]l” or
“aryl” or “heteroaryl” or “C;-Cs-alkyl aryl” or “C;-Ce-alkyl heteroaryl”.
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nmof hol i nyl propyl, piperidinylethyl,
tetrahydroi uranyl nethyl and the Iike. "Carboxy" refers

WO eooblosiegs oup - C(O)OH "Ct-C -al kyl carboxy" reEdBEBR2008054339

Ct-C -al kyl groups having an carboxy substituent,
i ncludi ng 2-carboxyethyl and the Iike. "Acyl" refers
to the group -C(O R where R includes "d-Ce-al kyl"

"aryl", "heteroaryl", "C3-C8-cycloal kyl",
"Het er ocycl oal kyl ", "d-CE-aIkMI aryl"™ or "Ct-Ce-al kyl
heteroaryl" "Ct-C -al kyl acyl refers to Ct-C -al kyl

ThSIORI IO ABORYY ol R Gy U 1B an alborycarbonyl

sgb stuﬂpmlt hmludlgg &rﬁbmylloxmﬂmnyt)etbyita,nd Itltﬁdflk@d ing

alﬁg%%?&lg ar(éfersatro %)gr%ﬁ% ﬁ%) H a"geh oar%/?b Slfl ti%‘ &necrl]lfﬁs ftldependently

hyﬂﬁigdﬁl o @ -L5-ali/e by hrpy b1l lfib;léroa-yﬂoﬁ 33-Q 4yl aryl” or “C;-Ce-alkyl hetero-
' C3- (hetero)cycl oal kyl acyl"” refers to 3 to 8
‘ﬁﬂnebered cycl oal kyl or heterocycloalkyl groups havi ng

%%Mlélls MRt 4G f('\Fsy |t(9 )Ul Co- eﬁfcﬁr Ero‘hﬁs tﬂaemgf gt Faminocarbonyl

here R |nclu es H,

b Rwinclodong mgxmeﬂgymmocarmymshzlm@m gt~
‘D}eﬁ:&far arg%‘flje e?i %&/tkf E%es 3 )(.ﬁbgﬁl re Eachg yl%els qdﬁkﬁndently hydrogen,

‘mtcegmlquy ‘"Cz-C(,%k@'l’al ‘b@-l@glall@lhyl”',' “Cy-Ceydboallaflk €fhglerocycloalkyl”,

gy SBoltoepi Fataraan gt on Jtbi o etespenga oy Cr alkeny! anyP
“: charn@énWheta%L&ro ezz%:b%hdml aryl” 0« c@émylm&bﬁv “C -Ce-alkyl

refers to O - groups havi ng an acyl oxy
%’gbglkyl”u‘é(ﬁut-CG-alkyl heterocycloalkyl”

“Ci-Cs-alkyl acylamino” refers to C;-Cg-alkyl groups having an acylamino substituent,

including 2-(propionylamino)ethyl] and the like.

“Ureido” refers to the group -NRC(O)NR’R” where each R, R’, R” is independently
hydrogen, “C;-C¢-alkyl”, “Cy-Cs-alkenyl”, “Cr-Ce-alkynyl”, “Cs3-Cg-cycloalkyl”,
“heterocycloalkyl”, “aryl”, “heteroaryl”, “C;-Cs-alkyl aryl” or “C;-Cg-alkyl heteroaryl”,
“Cy-Ce-alkenyl aryl”, “C,-Cs-alkenyl heteroaryl”, “C,-Cs-alkynyl aryl”, “C,-Cs-
alkynylheteroaryl”, “Ci-Ces-alkyl cycloalkyl”, “C;-Cs-alkyl heterocycloalkyl”, and where R’
and R”, together with the nitrogen atom to which they are attached, can optionally form a
3-8-membered heterocycloalkyl ring.

“Ci-Ce-alkyl ureido” refers to Ci-Cs-alkyl groups having an ureido substituent, including 2-
(N’-methylureido)ethyl and the like.

“Carbamate” refers to the group -NRC(O)OR’ where each R, R’ is independently
hydrogen, “Ci-Ce-alkyl”, “Cy-Cs-alkenyl”, “C,-Cs-alkynyl”, “CsCs-cycloalkyl”,
“heterocycloalkyl”, “aryl”, “heteroaryl”, “C;-Cs-alkyl aryl” or “C;-Cg-alkyl heteroaryl”,
“Cy-Ce-alkenyl aryl”, “C,-Ce-alkenyl heteroaryl”, “C,-Ce-alkynyl aryl”, “C,-Cs-
alkynylheteroaryl”, “Ci-Ces-alkyl cycloalkyl”, “C;-Cs-alkyl heterocycloalkyl”.

“Amino” refers to the group —-NRR’ where each R,R’ is independently hydrogen or “C;-Cs-
alkyl” or “aryl” or “heteroaryl” or “C;-Cs-alkyl aryl” or “C;-Cs-alkyl heteroaryl”, or
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i ncl udi ng am no-propionic acid ethyl ester and the
i ke. "Al koxy" refers to the group -O R where R
wo pbozhesss " d- Ce- al kyl " or "aryl™ or "heteroar yPCT/BP2005/054339
"d-C -alkyl aryl™ or "C-C -al kyl heteroaryl".
Preferred al koxy groups include by way of exanple,
nmet hoxy, ethoxy, phenoxy and the |ike. "d-Ce-al kyl
al koxy" refers to d-C -al kyl groups having an al koxy
substituent, including nmethoxy nethoxyethyl and the
i ke. "Al koxycarbonyl" refers to the group - C(O R
5 | 1G4l b - :
%g?aglr(%fard} b&%@y{ﬁba&ﬁéla@ w%g}r%lli d’R ; _ewer w?;[} ;lTe nitrogen atom to
wibtlethep aigl attacled @nmtikgdllyatbﬂnoex 9f8ambmh9ned hetefoeydodligyl ring.

L - Cs-al.kyl. groups, vin nalkx.carbonl . . .
Cisen i Rl g R Dol Eripk BRYRE PR R o swbstipons netuding 2
(1§8riblidiayl)é tHyHandu&rln@nyl " refers to the group
C(ONRR  where each R _R_includes independently R s
WB@EW defeg E%%H"W’I"e]dr charged gpum éNeli%:% y|w119re dach RR’R
P Iy Y¥C lky or O« ’ Ces-alkyt* heteroaryl”, or
&’e@ﬂdéﬁwyl AEY Al er - Oeec @byl aPt espa@(' s-allcyPt héte

am nocar bohy refers to - C -al kyl groups
‘ha@oﬂgylémrémtn@cmi@aikm agd M&rmretll:em R’, itogsthgrwath the nitrogen atom to

\az(lﬂg:ﬁj att%gﬂe Oga%r ?:9181%(%1&% ma a3- @%&F%’eﬁh&%ﬁ)cwb alkayl I%mg
‘R}l (E%'—alkﬁ alnﬁd@ﬁﬂﬁ’d eﬁbﬂsyto KSAGIE(Q@E}‘I Ofps-Kawingl dydmimonium substituent,

nI "C3-C, - choaIkI"
ingladig 200 evBLlEyDoRyigeg el ot or omoy ® P a < ab 4l k)i

‘@fal'dgen’@fefergo ﬂ&'réllclﬁlﬂro R8R6 Q&Hi}bhg atonfs2- C6- al kenyl
C2- C6- al Kenyl 'heteroaryl™, "C2-C6-al kynyl

So nyloxs(izrcfg@s m k)grmphe(f’%@za&r‘ylllerem'ms @ecsqdkgwm H, “Ci-Cs-alkyl”,
S i SERAM oL BEYENERCE i, ahen, .
(hgaalkylg'l’a rf‘Ca,GC)‘/gJ—@MdaD(yS’U b&btetdwcﬂbalkym,c I“tugl’ ) Sheteroaryl”, “Ci-Ce-alkyl
aryl % C? rinhrc;,teroar}tp(l 6-a112eny5 aryl”, “C»-Ce-alkenyl heteroaryl”, “Co-
Ce-alkynyl aryl”, “C,-Cs-alkynylheteroaryl”, “C;-Cs-alkyl cycloalkyl”, “C;-Ce¢-alkyl
heterocycloalkyl”.

“Ci-Ce-alkyl sulfonyloxy” refers to Ci-Cs-alkyl groups having a sulfonyloxy substituent,
including 2-(methylsulfonyloxy)ethyl and the like.

“Sulfonyl” refers to group “—SO,-R* wherein R is selected from H, “aryl”, “heteroaryl”,
“Ci-Ce-alkyl”, “Ci-Ce-alkyl” substituted with halogens, e.g., an —SO,-CF;3 group, “C»-Cs-
alkenyl”, “C,-C¢-alkynyl”, “Cs-Cs-cycloalkyl”, “heterocycloalkyl”, “aryl”, “heteroaryl”,
“Ci-Ce-alkyl aryl” or “C;-Ce-alkyl heteroaryl”, “C,-Cg-alkenyl aryl”, “C,-Cgs-alkenyl
heteroaryl”, “C,-Cg-alkynyl aryl”, “C,-Cs-alkynylheteroaryl”, “C;-Cs-alkyl cycloalkyl”,
“Ci-Ce-alkyl heterocycloalkyl”.

“C-Ce-alkyl sulfonyl” refers to C;-Cs-alkyl groups having a sulfonyl substituent, including
2-(methylsulfonyl)ethy] and the like.

“Sulfiny]” refers to a group “-~S(0)-R” wherein R is selected from H, “C;-Cs-alkyl”, “Ci-
Ce-alky]l” substituted with halogens, e.g., a —SO-CF3 group, “C,-Cs-alkenyl”, “C»-Cs-
alkynyl”, “Cs-Cg-cycloalkyl”, “heterocycloalkyl”, “aryl”, “heteroaryl”, “C;-Cg-alkyl aryl”
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"Ureido" refers to the group -NRC(O NR R' where each
R, R, R' is independently hydrogen, "C-Ce-al kyl",

w0 aReBteed kenyl ", " C2- C6-al kynyl ", " C3- C8- cycl pei/kp1005/054339
"het erocycl oal kyl", "aryl", "heteroaryl"”, "G -C6-alkyl
aryl" or "G -C6-al kyl heteroaryl", "C2-C6-al kenyl
aryl", "C2-C6-al kenyl heteroaryl", "C2-C6-al kynyl
aryl", "C2-C6- al kynyl heteroaryl", "C-C -al kyl
cycloal kyl", "Ct-C -al kyl heterocycl oal kyl", and where

R and R', together with the nitrogen atomto which

h » G | ”f e ol
(ﬁe%r%c?léf‘ %EJBFS'L négel é"%{m%%am %ugr.rte??i]ﬁ ; &[r?d CCs
allcyn@ - ahyilyl gbe(clqa@k}'t@\lhqugowml ur éCd@esllﬂykt |cyczle$1ky1” “C1-Ce-alkyl
cl ud (JV-net hyl urei do)ethyl and the Iike.
hﬂ%a?%g ?%E’ refers to the group -NRC(O) OR where each
‘1@1 CR' -allkyd shlfﬁi?b’&ﬁféﬁﬂﬁd Oi- @yﬂkﬂ@l‘mps ‘Hakinger sl fiayll ‘Substituent, including
-C6-a al kynyl ", "C3-C, -cycl oal kyl ",
2“%?@183§6Y1F§Fﬂﬁ1ldthe'h§13yl " “"heteroaryl ", "G -C6-al kyl
ao"hl/fﬁnyl’o rrefe@ t(p%r&u p§Yls- ﬁet’vﬁé&akyiﬁbludésca—l G‘}CPC{-EIRW’, “C1-Ce-alkyl”
-al kenyl heteroaryl” ynyl
sabgtituted mm I@@gea_t lagyd hBO <G grqup; ,“Cﬂ-O‘é -alBengl’k{2-Co-alkynyl”, “Cs-
YRS oAb IR LU g A PS: ot
hewﬂmmﬁ%(nzt-d:yalhy@ﬂ 6Ty s g} ‘@2-06&111(@1 hetetodtyl”, 01C,-Gykafkynyb aryl”, “C,-

(Iléﬁeaﬁgflri = ary Q: "ﬁ(&lygq }?IRQ)})/ Oal?%i( --ﬂ;e%é'fllggﬁgqtggf%%alkyl” Preferred

salEhpMaEIuBs Refiad miBthylduP@Rf1 "Qhyl¥il Ryt Bfd Bb1ikegen atomto

whi ch they are attached,” can opti onaIIy forma

G 8sradlan) spléanyl eclarp oyl Gaalkyll greinsdhavingraga!famyt pubstittiens including
i_gefﬂ@{ll t ug)ﬁlg Rxﬁh&é: ngrgup?I hg;:r Pgl ?gl ﬁ;r: )ngt hyl and
‘tSIuH‘oilylkrmno Mfﬂlsrtb ngroupf—NRS(lﬁR’ avhms eddhvR) B’ afchudge thdependently
l%l Ougpn ¢ C1 %6 alkyl’wher‘ 6 a eny ﬁR CS s-alkynyl”, “Cs-Cscycloalkyl”,
“heterocycloalkyl”, “aryl”, “heteroaryl”, “C;-Cs-alkyl aryl” or “C;-Cg-alkyl heteroaryl”,
“Cy-Ce-alkenyl aryl”, “C,-Ce-alkenyl heteroaryl”, “C,-Ce-alkynyl aryl”, “C,-Cs-
alkynylheteroaryl”, “Ci-Ces-alkyl cycloalkyl”, “C;-Cs-alkyl heterocycloalkyl”.

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

"Aminosulfonyl" refers to a group —SO>-NRR' where each R, R’ includes independently
hydrogen, “C;-C¢-alkyl”, “Cy-Cs-alkenyl”, “Cr-Ce-alkynyl”, “Cs3-Cg-cycloalkyl”,
“heterocycloalkyl”, “aryl”, “heteroaryl”, “C;-Cs-alkyl aryl” or “C;-Cg-alkyl heteroaryl”,
“Cy-Ce-alkenyl aryl”, “C,-Ce-alkenyl heteroaryl”, “C,-Ce-alkynyl aryl”, “C,-Cs-
alkynylheteroaryl”, “Ci-Ces-alkyl cycloalkyl”, “C;-Cs-alkyl heterocycloalkyl”.

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

“Substituted or unsubstituted”: Unless otherwise constrained by the definition of the indi-

[T 17

vidual substituent, the above set out groups, like “alkenyl®, “alkynyl®, “aryl®, “heteroaryl®,

“cycloalkyl”, “heterocycloalkyl” etc. groups can optionally be substituted with from 1 to 5
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i ndependently "d-Ce-al kyl" or "d-Ce-al kyl aryl" or
"d- Ce-al kyl heteroaryl™, or "cycloal kyl", or

wO beberases/cl oal kyl ", and where R and R, togetPEr/ERPt0D$1054339

the nitrogen atomto which they are attached, can
optionally forma 3-8-nenbered heterocycl oal kyl ring.
"G -C -alkyl amonium refers to d-C -al kyl groups
havi ng an anmoni um substituent, including 2-(l
-pyrrolidinyl)ethyl and the liske. "Hal ogen" refers to
fluoro, chloro, brono and iodo atons. "Sul fonyl oxy"

QEl “
ufiftlichud i IR thé:c%gqgfcgl WRL B fefel-Aupie] RELEaLERI, “C-Co-
dﬂ@lw@eh‘sycltallgl” ‘&ntermdozlkﬂr—’s “@r—@upl,kyl' @31 CECatGeenliyy] "heteroaryl”,

cﬁ?(f ear%'lﬂf%% Vi 7"01 %ﬁ‘?’ fﬂ&ﬂfﬂ%’fc ‘?/ &afl‘gu“ammoa “EmRip > “acyl®,
‘abylb" “or “'aﬁ«}lalﬁﬁroa,l ky‘hmhﬁbz&bét@ll‘w " “alkcﬁ&cz%or@ﬂ‘%enydreldo” “aryl*,
- C6-al kenyl het eroa

Sippmaten. S h@Gm&DﬂynyP‘H@{‘)élr’o Syffony"s kg ymliator, “halogen’,
(\CXIG&)Q?* alomettyl; &8 ?éﬁloxlj" %&Eé}ﬁé/ %t?@laﬁ& the-liked- C

-al k sul f onyl oxy ers to Cs-al’kyl groups
ﬁabstwgecﬁ’ oldrs g grours smb@tth \M@lmfrom h¢¢ Achiubgfituents selected from the

| f gnyJoxy vl o« Jck& p »
é\gers ¥IS&§% e b §)§&g V\ﬁ%r%}‘lﬂg Ri’s gélcg%kkgg%fy’r cloalkyl”,
‘Hetefc&yylbéilkyl"’ﬁéﬂlé‘(ﬂfﬁaiky/ll tyl«, " o3 @;-kﬂ]k)ﬂylleteroarﬂ“ C%}ﬁﬂlsk@ﬂky'l cycloalkyl“
g b t|t ted W'tﬂ)aﬂqy“ gens, e, osulfo O 2- CF3 Qup

BN« CCERYRNIBE i Aoy] amino”
'aﬁﬁﬁ&r&w pal ity Iﬁfe%aryl“ h%ﬁﬁﬁ@per y4‘su1foﬁ,fﬂ’ - @ﬁrk@kyyl “alkoxy
" het er oary enyl
ooy *egpbaopich l%‘sﬂgnylhetlmlmnylmhalomzﬂwb-camy Ayfroxy, mercapto,
I C6 al kynyl heteroaryl ", "Ct-Ce-alkyl
Ig{/r%’lagglt ey , "Ct-Ce-al kyl het erocycl oal kyl "

“Pharmaceutically acceptable salts or complexes™ refers to salts or complexes of the below-
identified compounds of Formula (I) that retain the desired biological activity. Examples of
such salts include, but are not restricted to acid addition salts formed with inorganic acids
(e.g., hydrochloric acid, hydrobromic acid, sulfuric acid, phosphoric acid, nitric acid, and
the like), and salts formed with organic acids such as acetic acid, oxalic acid, tartaric acid,
succinic acid, malic acid, fumaric acid, maleic acid, ascorbic acid, benzoic acid, tannic acid,
pamoic acid, alginic acid, polyglutamic acid, naphthalene sulfonic acid, naphthalene
disulfonic acid, and poly-galacturonic acid. Said compounds can also be administered as
pharmaceutically acceptable quaternary salts known by a person skilled in the art, which
specifically include the quarternary ammonium salt of the formula -NR,R’,R” * Z, wherein
R, R’, R” is independently hydrogen, alkyl, or benzyl, Ci-Cs-alkyl, C,-Cs-alkenyl, Co-Cs-
alkynyl, C;-C¢-alkyl aryl, Ci-Cs-alkyl heteroaryl, cycloalkyl, heterocycloalkyl, and Z is a
counterion, including chloride, bromide, iodide, -O-alkyl, toluenesulfonate,
methylsulfonate, sulfonate, phosphate, or carboxylate (such as benzoate, succinate, acetate,
glycolate, maleate, malate, fumarate, citrate, tartrate, ascorbate, cinnamoate, mandeloate,

and diphenylacetate).
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"d-Ce-al kyl sulfonyl" refers to d-Cs-al kyl groups
havi ng a sul fonyl substituent, including

w@2qoamr4eyd sul f onyl )et hyl and the Iike. "Sulfi npd1/EP2005/054339

refers to a group "-S(O-R" wherein Ris selected from

H "C-Ce-alkyl", "Cl- C6-alkyl" substituted with
hal ogens, e.g., a -SO CF 3 group, "C2-C6-al kenyl™
"C2-C6- al kynyl", "C3-C8-cycloal kyl ",
"het erocycl oal kyl", "aryl", "treteroaryl"”, "G -C6-alkyl
aryl"or "Ci -C b-al kyl heteroaryl", "C2-C6-al kenyl

et , ! - . . .
%X]llmazceutfallﬁetg\}eklmyny%l e err@%gs?{?yz{ny cog%em_qg lﬂﬁ?}uﬁéfr{])ﬂmmlsuaﬂon to

thq mcqabﬂty is"qapabje Of pudviidihg diealyoaryintlivedtlyy the. actigityCdisclosed herein.
Thlfl ﬁel n;s l&lrﬁ%t S\%( atlffre%%‘:%m%ﬁ%?ﬁ gro%.\gs vslflylch %a?%scol?l%erte%gtoathe active

f3rrh BGEhb Wihspid emdolgpiiul ¢hzyaitd of Artabolsm. " Sul f anyl "
refers to groups -S—R where R i ncl udes H,

Ié s_ %gw_gall)eg%}lfg’md:gﬂ@} Sﬁlﬁp %&)i‘gtém Fmdlvélrmltltorl? aI;']ea modualators of the
sHafsiRdstday | : +k1f1'a§€s @@31@%‘” &ﬁhﬂ?}élm P3K o and 7y. When the
"he erocycl oal kyI" "heteroaryl" "Ct - Ce-al kyl

mpgphat(nnosi't(des @d{-nalls« @BK};tzmy@mrly |1ﬂh1b1'te@2;y0@e abtopewyids of the present

1nvé{1|t1ph I?.I% is E%a I ﬁ?;e%(;ll't hetfar?z:y(r)ﬂa t1¥| hlblogl(fa](igdlqr lPLﬁ%mYacologlcal effects.
mecb@abchmki of" dreCpre@dnkydhvéiﬁbera}eymbleairkyds ful Fiheﬂlerur@rﬂment and

PR RLOf ko JoRT AL R orS aears, sapblovislar discases

debirddepddbtaYile J8i04HRSs, NBackdMA] BorS Whith P nﬁﬂ“ecﬁMQSt lhﬂﬁh%ln Ldiscases, platelet
|nclud|ng 2-( thylsulfanyl et hyl and the |1k

aggtﬁgatmw Faneth ransplantation  gyafy rejection o N%@vmesmer e each
i ncl udes i ndependently hydrogen, "Ct-Ce-al kyl",

O MY it G oo o U pames s
geomktricak isbcheCe - IBI kpticalptastivafgnnis, as enantiomers, d1astereomers and its
racemate forms, as well as pharmaceutically acceptable salts therecof. Preferred
pharmaceutically acceptable salts of the Formula (I) are acid addition salts formed with
pharmaceutically acceptable acids like hydrochloride, hydrobromide, sulfate or bisulfate,
phosphate or hydrogen phosphate, acetate, benzoate, succinate, fumarate, maleate, lactate,
citrate, tartrate, gluconate, methanesulfonate, benzenesulfonate, and para-toluenesulfonate
salts.

The compounds according to Formula (I) are suitable for the modulation, notably the
inhibition of the activity of phosphatoinositides 3-kinases (PI3K). It is therefore believed
that the compounds of the present invention are also particularly useful for the treatment
and/or prevention of disorders, which are mediated by PI3Ks, particularly PI3K o and/or
PI3K v. Said treatment involves the modulation — notably the inhibition or the down
regulation — of the phosphatoinositides 3-kinases.

The compounds according to Formula (I) are suitable for use as a medicament.
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" C2- C6- al kenyl aryl", "C2-C6-al kenyl heteroaryl",

"C2- C6-al kynyl aryl", "C2-C6- al kynyl heteroaryl"
wO aioe@Btoed kyl cycl oal kyl ", "d- Ce-al kyl PCT/EP2005/054339
het erocycl oal kyl". "Ct-C -al kyl sul fonyl am no" refers

to Ct-Cs-al kyl groups having a sul fonyl am no

substituent, including 2-(ethylsulfonyl am no)ethyl and

the like. "Am nosul fonyl" refers to a group -SO 2-NRR

where each R, R includes indspendently hydrogen,

"Ct-Ce-al kyl", "C2-C6-al kenyl", "C2-C6-al kynyl",

In%éﬁte grﬁlgg)&&llle%@ltﬁé/ nventld?lgg?rg{nlggy ﬁr?ﬁﬁé‘%ﬁb@&@%’é%@lmvf derivatives of
Hh®mehd§ryl" " C2- C6- alkenyl aryl", "C2-C6-al kenyl

het eroaryl", "C2-C6-al kyny aryl", " C2- C6-

al kynyl heteroaryl ", pr&L-{ kyl cyclgal kyl "

"d- Ce- al kyl heterocyclba 2 "CrC | kyl
am nosul fonyl" refers to _ Loups havi ng an
ebhyl and\t he 1 ke.

am nosul fonyl substituent,,y
2- (cycl ohexyl am nosul f onyl

"Substituted or unsubstitufed': Unle& otherw se
constrained by the definition of the indi vidua
substituent, the above set out(%roups like "alkenyl"

witdréid ! Ts sei&féﬂ' from" Helhﬁfo@&[ Ydptiona 113yy chiRBluked Ci-Co-alkyl, optionally
"heterocycloal kyl" etc. groups can optionally be

ssbyibeted Goda-altoniil, fopbenally sabasuipd Qzﬁg@ﬁwgyls optenadly spbsityted Ci-

(,t} @k)%(s QH&f{io %? @{ahlg 9 sﬁ{ sti b ﬂlk C%ll&)k%}%: rhor |y L y]%tlﬁal F}k k Wﬁltuted acyl,

dpﬁoﬁﬁlyalskl;shumqllslﬂ,foﬂw;t oﬁmmllkyiublstﬁuedoaﬂﬁlhyl, optlonally substituted

g"{ngf S}er?/aélgls ‘?ﬁtl.?utei( é gopgm%ﬁyﬁtltute%mm

Raig Ysbloxtid fronEly haideat) opho@dnynmacitb@awl CG-alkyl optlonally substituted
alkoxycarboqyl" urei do", " ", "carbamte”
6I.I

Crerddkemiy (G2 glg}{ny],nymenailg uqufb@tﬁy‘ed aryh| Rusky as 'phenyl and 3,5-

t ; -
C?gﬂ#g?fﬁh%rly 5,3 ﬁbﬁ’aﬂ gB%tgﬁt@{l] :ﬁ@t’éy ryl, %ﬂc{f %g QP?I?(&I{G&YI&I substituted 2,3 di
HySediedoly] ufeed 2 3|’ dahgdrs lllle@‘ﬂ @alﬂ»sX}Slu:b&ﬁd ttert-batylvestér, 2i3eBihjdro-1H-
1n801%—3§1u b/it It}tlll'befp tdﬁl ﬁ&—tir? ol (im 1t—a?Dimethylamino-butyryl)—2,3-dihydro-
1H-indol-5-yl, 1-Methanesulfonyl-2,3-dihydro-1H-indol-5-yl, 1-Chloromethanesulfonyl-

2,3-dihydro-1H-indol-5-yl, 1-(3-Morpholin-4-yl-propane-1-sulfonyl)-2,3-dihydro-1H-

indol-5-yl); optionally substituted C;-Cs-cycloalkyl; optionally substituted C;3-Cs-
heterocycloalkyl, including optionally substituted piperidinyl such as 1-piperidinyl, 4-
fluoro-1-piperidinyl, 4-(trifluoromethyl)-1-piperidinyl; optionally substituted aryl C;-Cs-
alkyl; optionally substituted heteroaryl C;-Cs-alkyl; optionally substituted C;-Cs-cycloalkyl
Ci-Cs-alkyl and optionally substituted Cs-Cs-heterocycloalkyl C;-Cs-alkyl; optionally
substituted C;-Cs-alkyl alkoxy; optionally substituted alkoxycarbonyl; optionally
substituted acyl; optionally substituted sulfonyl; optionally substituted sulfanyl; optionally
substituted sulfinyl; optionally substituted alkoxy and optionally substituted amino.

X is selected from S, NH and O;
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group consisting of "d-Ce-al kyl", "C2-C6-al kenyl ",

"C2- C6-al kynyl", "cycloal kyl", "heterocycl oal kyl "

wO deoee24bkyl aryl"”, "C-Ce-al kyl heteroaryl", PCT/EP2005/054339
"Ct-Ce-al kyl cycloal kyl", "CrC -al kyl
het er ocycl oal kyl ", "am no", "am nosul fonyl"
“ammoni unf', "acyl am no", "am no carbonyl", "aryl"
"heteroaryl™, "sulfinyl", "sulfonyl", "al koxy",
"al koxy carbonyl ™", "carbanmately, "sulfanyl", "hal ogen",

tri hal onet hyl, cyano, hydroxy, nercapto, nitro, and

¥ Ii’sesePécKﬁ prn;]y RBGLE WRC @ bobinPR TS Qél@(ﬁé@ﬁ'ﬁﬁl I? Sotp‘ﬁfmally substituted Ci-

exes" refers to %alts or co exes
MIbmwd eoptionallyl substitoted d €1-6F-alligi, mgpaolqan)y tshbstituted aCrCs-alkenyl,

Pl iRl G P ER IS bbifonially s RS TR gt by gpano and

cﬁaabhzalyfsabmae&\fsdlﬁnynor ganic acids (e.g., hydr ochloric
acid, hydrobrom c acid, suliuric acid, phosphor.ic
A cisd, annjoptionallyc sebstigiiesl (heterearyle )groups qing fanlﬁ%ly substituted

ﬁ%&ﬂimﬂ&ﬂ WlibnAG SDsHEd RPazBEE! 6;ﬁloﬁﬁl)ﬂ sulﬁfiﬁkédcﬁl?ﬁ' &hd optionally

tartaric acid, "succinic acid,” malic acid, funmaric
Sab$ttﬂutedmméa@1§dm d, ascorbic acid, benzoic acid, tannic

Ii”‘%'aﬁ tni;]tegé}gélgct@ﬁ? #‘rgm ﬁLl’gi fl % v%fl'ag tﬁ%?érﬁ%chgélqﬁn?er?qts %ptlcally active

ne suil roni ¢ acrd napht
faﬂnsdas erradumbry, diastercomesrand igahctmatiafatms paspwelh ds pharaceutically
aI S a&? %??d ter ed as pharmaceutically acceptable

% s known by a person skilled in the art,

V\,hl ch speci f| cally include the quarternary anmoni um
salt of the formula -NR5R, R + Z, wherein R R,
I aj gpacHige gavadinmeny thed itrtyg@tﬂpn alqux\ydes ovridiae zlyapthylene " azolidinone

d%rl%l\%g%?’%)rm%ﬁwﬁé elrri%arylc2 CCSCI g!alkwlyl 4 Co-alkyl

het er ocycl oal kyl and Z is a counterion, |ncluding
chlorlde ' nat e,

om de.. ide, -Qalk toI uenesul f
TeAngifics Wefwaela?o Rl vopirRoRRELe PHERS THsdRjg golidinone
deﬁu&heagfp&ﬂﬁm@aﬁwh&aﬁmznaﬁe acet at e,

In another specific embodiment, the invention provides pyridine methylene azolidinone

derivatives of Formula (T) wherein R is optionally substituted C3-Cs-heterocycloalkyl.

In another specific embodiment, the invention provides pyridine methylene azolidinone
derivatives of Formula (I) wherein R” is sclected from optionally substituted aryl and

optionally substituted heteroaryl.

In another specific embodiment, the invention provides pyridine methylene azolidinone

derivatives of Formula (I) wherein R? is H.

In another specific embodiment, the invention provides pyridine methylene azolidinone

derivatives of Formula (I) wherein X is S.



gl ycol ate, nal eate, nmalate, iumarate, citrate,
tartrate, ascorbate, cinnanpate, mandel oate, and
walehemgb@cet at e) . " Phar maceutical ly active der PUBEP2005/054339
refers to any conpound that upon administration to the
recipient, is capable of providing directly or
indirectly, the activity disclosed herein. The term
"indirectly" al so enconpasses prodrugs which may be
converted to the active formmf the drug via
endogenous enzynmes or netabolism It has now been
. S . Ak .« qe

R A S G S
deEiRis)es of Borprilas(lhgh®EBR & dnd g. When t he
phosphat oi nosi ti des 3-kinase (Pl 3K) enzynme is
i nhi bited by the conpounds of the present invention,
IRl adlsthics spetalid embedigat] thd inSeivhypratides pPridih© @ictidllene azolidinone
and/ or pharmacol ogj cal effects. The conpounds of the

5 dopixatiyes of heramia Ghwhsrenthsref ore useiul in the
treatnment and prevention of autoinmune di sorders
and/ or inflammatory di seases, cardi ovascul ar di seases,
Ineanothge gegsélicaembediniente sheeinvensiont provides pyriding apethylene azolidinone
deBil GRS 8{“?0&&1%@;‘3@%%%&%%??’ platel et aggregati on,
cancer, transp atron, graft rejection or |ung
injuries. Ceneral Formula (I) according to the present
I nvention SO conprises jts tautoners, it.s -

10 ljﬁ FSeegiliG eghesient, the wyeatan provides P%‘LF% mghylene azolidinone
RNV Q OBF Srmuld @PivRESRTEES. and its racemate forns, as
wel | as pharmaceutically acceptable salts thereof.
Preferred pharmaceutically acceptable salts of the

o ) .aci.d i ti s s ' .1
M0 el bRl (Bldhiengn Sobide;, BHBfle Skfhyleng avolidinone
deyidatdies ofit okequls () vhteinoA ibswghlaf it formyogsthératich the pyridine ring the
j%ﬁdrﬁgenlgngﬁphate, acetate, benzoate, succinate,

15 AEng e eate, lactate, citrate, tartrate
gl uconat e, net hanesul f te, benzenesul fonate, and

/rr-tol uenesul fonat e n N
N\ BN

Vv

R1

(Ia)

wherein R', R? and n are as defined above.
In another preferred embodiment, the invention provides pyridine methylene azolidinone

20  derivatives of Formula (I) wherein A is such as it forms together with the pyridine ring the

following group (Ib):

: 1 2
wherein R', R” and n are as defined above.
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salts. The conpounds according to Formula (1) are
suitable for the nodul ation, notably the inhibition of

wo bmeaztese/i ty of phosphat oi nositides 3- ki nasesPCREBH)5/054339

It is therefore believed that the conmpounds of the

present invention are also particularly useful for the
treatnment and/or prevention of disorders, which are

nmedi ated by PDKs, particularly PI3K a and/or PI3K g.

Said treatnent involves the madul ati on - notably the
inhibition or the down regul ation- of the
phosphat oi nosi ti des 3-ki nases. The conpounds accordi ng

to Fornula (1) are suitable for use as a nedi canment.In
lorrmotheh priforedt gmbiddenént,hn tinentipn puavities ppgidiinel inmhylene azolidinone

%ﬁt@%‘%iegn gr%r?ullésg ggfr:]rggld ?So %‘IH% as etsfpgrféseti;ge iy w% lp‘}"ldgne ring the
follbwinglgudupdIcht - C - al kyl , optlonally substltuted

C2- C6- al kenyl optionally substituted C2-C6-al kynyl ,
optionally substituted - C6-al k al koxy, optionally
substi tut ed alkoxycarbéﬁéh N |1y substituted

acyl, optionally substitut onyl, optionally
substituted sul fanyl, optloﬁbll geubstituted sul finyl,
optionally substituted al koxy and optionally

substituted am no; R2 is selec{led fromH, hal ogen
optionally substituted Ct-C -alkyl; optionally

whenein R (R eandaaress dafinedighovec2- C6- al kynyl : opti onal | y
substituted aryl, such as phenyl and 3, 5- di nmethoxy

phenyl ; optionally substituted heteroaryl, such as
Iﬁ@bthﬂﬁbfeﬁer@dbﬁﬁﬁdiﬁhmﬂ Ae 3nvkintiyitl providds Ipytidifie .ngethylene azolidinone

Lérlga E%g? d&ggfplefegla |1sO g(tx:Llas 1t II'rr(tjs ttogét erbvlv'llttl}/the%% ne ring the

MB ;’OL% (#i)hydr o- I Hi ndol - 5-yI,
I-(4 hyl'am no- butyryl) -2, -dihydroIH-

(R),~_N /N
\E \R1

(id)

: 1 2
wherein R', R” and n are as defined above.

In a preferred embodiment, the invention provides pyridine methylene azolidinone
derivatives of Formula (I) wherein R' is H; R” is optionally substituted C3-Cs-
heterocycloalkyl; X is S; Y is O or S; A forms together with the pyridine ring a group of
Formula (Ta) and n is 1.

In a preferred embodiment, the invention provides pyridine methylene azolidinone
derivatives of Formula (I) wherein R'is H; X is S; Y is O and A forms together with the
pyridine ring a group of Formula (Ib).



i ndol - 5-yl,
| - Met hanesul f onyl - 2, 3-di hydr o-| H i ndol - 5-yl ,
wd 2@hlopteedet hanesul f onyl - 2, 3-di hydr o- | H i ndol P&F/¥P2005/054339
| - (3- Mor phol i n*-yl - propane-| -sul fonyl) -2, 3-di hydro- | H
ndol - 5-yl); optionally substituted C3-C8-cycl oal kyl ;
optionally substituted C3-C8- heterocycl oal kyl,
i ncluding optionally substituted piperidinyl such as
1-pi peridinyl, 4- fluoro-1-pigperidinyl,
4-(trifluoronmethyl)- 1-piperidinyl; optionally
ubs up;
Q éﬂg%}‘ire erﬁl‘iédlmgﬂkkq:% l@%&{fl%ﬁgl’ﬁ P‘&lld g;'ghl}ﬁtng e%fh&lfeﬂé e&ohdmone
ctéBw&IB;es pﬁ Fouhdy KT) @the@m R ksyH; Xniel SoﬁYt isdmahd \\ forms together with the

gﬂ?stltuted (3-8 efgﬂgcycloalkyl G -C -al kyl;
lq%%fﬁﬁﬁﬁ% e C -al kyl al koxy; optionally

substltuted alkoxycarbonyl optionally substituted

acyl ; optionall substltuted sul fonyl; optionall L
Iguaslerﬁfeerﬁé d%‘%ﬂ‘%&ﬁ}ﬂ they dryegHan | Rfo‘é}dﬁfs PyFiding dm§§§‘l>’¥erlﬁ ydzolidinone
RBVARRSoF ¥otig (1) eri?éiin Rl h%oﬁ}’qu@ §PisI ®BAd Wforms to ther with the

substituted am no. I's selected fromsS, NH and O
nysidinetring af groun QiiFOSnahdIdNRB, wherein R3 is sel ected
fromH optionally substituted Cl- C6-al koxy,

optionally substituted G -C -al kyl, optionally
Gattysduintisibfitle fisdnf irsveketonyihcludpinipantivulay tosdst the ptoad consisting of:

Eramplegnd optlonally substltuteﬂ. glfonyl; Ais an
optjeongl | y substituted heteroary group i ncl udi ng
optiondlly substituted pyrimdinyl, optionally

subst i t(@¥ed- {wﬁhpipnlgidinylchmridofﬁaz d}pyﬁu@@mﬁ-ﬂlm@thylmq}u,}
andlopt ngﬁ&» d|(gli;uted i mdazolyl; n is an integer
selecte P om 1 % as well as its geonetri cal

| soner <(,szpiss{[@pﬁt-ﬂﬁ&loLup@sﬁmﬁﬁ)ﬂy@iaep ma]pyﬂmmlwtm]rﬁethylene} 1,3
di akterlegners and ifs racemate forns, as well

phar maqdtiezolidines?. 44108t abl e sal ts t her eof .

(57)-5-({4-[4-(trifluoromethyl)-1-piperidinyl]pyrido[ 3,2-d Jpyrimidin-6-y1}
methylene)-1,3-thiazolidine-2,4-dione;

3

4 5-Pyrido[2,3-b]pyrazin-6-ylmethylene-thiazolidine-2,4-dione;

5 5-Furo[3,2-b]pyridine-5-ylmethylene-thiazolidine-2,4-dione;

5-[4-(4-Fluoro-piperidin-1-yl)-pyrido[3,2-d]pyrimidin-6-ylmethylene]-2-

thioxo-thiazolidin-4-one;

7 5-(3-Phenyl-3H-imidazo[4,5-b]pyridin-5-ylmethylene)-thiazolidine-2,4-dione;

5-[3-(3,5-Dimethoxy-phenyl)-3H-imidazo[4,5-b]pyridin-5-ylmethylene]-
thiazolidine-2,4-dione;

5-[5-(2,4-Dioxo-thiazolidin-5-ylidenemethyl)-imidazo[4,5-b]pyridin-3-yl]-2,3-
dihydro-indole-1-carboxylic acid tert-butyl ester;




In a specific enbodi nent, the invention provides
pyri di ne net hyl ene azol i di none derivatives of Fornul a
w@ bgosbssei N RHs H. |1 n anot her specific enbodi PENEP200$1€54339
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i nvent i
deri vat
speci fi

on provides pyridine nmethylene azolidinone
ives of Fornmula (1) wherein R2 is H In another
c enbodi nent, the invention provides pyridine

net hyl ene azol i di none derivatives of Fornula (1)
wherein R2 is optionally subsi13ituted

C3- C8- heterocycloalkyl

I n anot her speC|f|c

30 t}fgl

azo
seN&ct ¢

el , lIIE I IIVEIILI Ol Pr UVI UEb PyT I UI rne 17etl llyl elic
none derivatives of FornNhme(l) wherein R2 is
d fromoptionally substituted aryl and

Al 1 hat t 1t od hot Ay nnr vyl | at ho r-nnr\' 'IF e

ant 1 oan

U'JL L] UEID
eng di n
azoli di
provi de

Forrul &
enbodi

LI y QUUQLI L UL \4\.4 LA A A" A4 %1} yl . T II uIIUL II\,I H\,L’I 1

${8-(2,3-DéhyidroreHtihdol-SpylpsHdesdaayA, ﬁb]pgnmmylhmgrlene]-
poelidige-p yationegs of Formula (1) wherein R3 is

5 [ DI A cicgile, BRiHy MR -1 Ado) 5L} B3 486 (458 [y :e@in BLy1
mCithy 1cH1ah l-dlidhd 24-3idnd; anot her speci T c

t he invention nrnV|dpQ nvrldlnp npfhvlpnp

azol i di

51%1%1 @ﬁmxﬁahymﬁﬁloqfutﬁgn%-amgaao WRSTdR1-5- 1] 3 O

I n 1notihgas DROR R M) 1138 JHAKRIL A QRnRY OV des

pyridine net vt ene azol [dinone derivatived of Formula

(1) whes. -(1 Meﬂﬁnéulféﬁ&l@@&fﬂ &roslﬁ?ﬁidﬁl 5- ,X? 1P ilﬁgiﬂ# 5-b]

t hd3i n\ g‘?"j‘ 13RS e one
deri vati‘ves ofy'HI{l *ru ﬂ?“%d réﬁ nxl s 1. In another
speci filg 39- : H(F;B%E&h {q"l [RYAES- ¥ %qunli]cﬁzom 5-b]
ﬁﬂhy! € 9 ﬁ]‘) étﬂ}(l)lnge] takoffd ((flellgi EPH {i
erelr
15 5- {3 -[1-(3-Morpholin-4-yl-propane-1-sulfonyl)-2,3-dihydro-1H-indol-5-yl]-3H-
imidazo[4,5-b]pyridin-5-ylmethylene} -thiazolidine-2 4-dione;
16 6-[5-(2,4-Dioxo-thiazolidin-5-ylidenemethyl)-imidazo[4,5-b]pyridin-3-yl]-2,3-
dihydro-indole-1-carboxylic acid tert-butyl ester;
17 5-[3-(1-Methanesulfonyl-2,3-dihydro-1H-indol-6-yl)-3H-imidazo[4,5-b]

pyridin-5-ylmethylene]-thiazolidine-2,4-dione.

The compounds of the present invention are useful as medicaments. They may be used for
the preparation of a medicament for the prophylaxis and/or treatment of autoimmune
disorders and/or inflammatory diseases, cardiovascular diseases, neurodegenerative
diseases, bacterial or viral infections, kidney diseases, platelet aggregation, cancer,

transplantation, graft rejection or lung injuries.

In one embodiment, the compounds of Formula (I) are useful for the treatment and/or
prophylaxis of autoimmune diseases or inflammatory diseases such as multiple sclerosis,
psoriasis, theumatoid arthritis, systemic lupus erythematosis, inflammatory bowel disease,
lung inflammation, thrombosis or brain infection/inflammation such as meningitis or

encephalitis.
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In a preferred enbodi nent, the invention provides
pyri di ne net hyl ene azol i di none derivatives of Fornul a

W@ bgosobssei N A is such as it fornms together w PCT/EP®05/054339

pyridine ring the following group (la): (la) wherein
Rl, R2 and n are as defined above. In another
preferred enbodi nent, the invention provides pyridine
net hyl ene azol i di none derivatives of Fornula (1)
wherein Ais such as it formstogether with the
pyridine ring the follow ng group (Ib): (I'b) wherein
e r f
IBIJ'%[ Lﬁgr @rﬂgocﬂm t, ﬂl@%og'?:t)ﬁﬁlﬁq)f% lgya?%] gééﬁﬁ fop{hﬁ tFelﬁﬁl?é?lt and/or

e I nvention provi I ne net ene
repiylakisn oﬁ eeldedagemrabms digéaséwn incbidéng AJzhetvegr isi dnsaaw ,sHuntington’s
|t for he pyridine ring the

ik, CS oyl TPk SRR Shadiigdt® BYT |61 e Tng

defi ned above. | n another preferred enbodi ment, the
i nyention provides pyridi ne nmethyl ene azol i di none

Tgetill plpsthr cmbodimsnhagegrding todhe | rnéf%ﬂ% the coppRunds qf formula (I) are
dsefulFod %e&éh%lerw M&rhﬁoﬂ%%éﬂé 3¢ cﬁfdﬁlglagéﬁ@arfcﬁééa%@ §9h as athero-

group &R (I'd) wherein n are as defined
art hypersophy, echrding Geylongtat dyst‘tmetlomv@,lﬁ‘rat@dn blood pressure or
I r|d|ne met hyl ene azol i di none derivatives of
‘%S&on?[%& wherein RLis H R2 is optionally
substltuted C3- Cghet er ocycl oal kyl ;

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

airways inflammation.

In another embodiment according to the invention, is provided a process for the preparation
of pyridine methylene azolidinone derivative according to Formula (I), comprising the step

of reacting a compound of Formula (IT) with a derivative of Formula (III) in presence of a

base:
R’ _<X
X
2
N CHO
(o]

m (m) m
wherein R',R? A, X, Y and n are defined above.
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Xis S Yis Oor S5 Aforns together with the
pyridine ring a group of Fornmula (la) and nis 1. In a

w@e@bordasedl enbodi ment, the invention provi des PYT/EP100&054339

met hyl ene azol i di none derivatives of Fornmula (I)
wherein RLis H Xis S, Yis Oand A forns together
wWth the pyridine ring a group of Formula (Ib).In a
preferred enbodi nent, the invention provides pyridine
met hyl ene azol i di none derivatisves of Fornula (I)
wherein RLis H Xis S, Yis Oand A forns together

; 2 : ol _
ok Sy RGeS 4 A, S by eoin
Iroemblal (e azol i di none derivatives of Fornmula (1)

wherein RLis H Xis S, Yis Oang A forns together

Wth the pyridine ring a gresp ormula (1d).
Conpounds of the presgy ' [ include in
particul ar those of the "graup i ﬁéng of : The
conmpounds of the present invention aré€ useiul as

nmedi canents. They nay be used(ﬁpr the preparation of a

medi cament for the prophyl axis and/ or treatnment of

vahbréih RILRFEAOK S UTafl@ hSard d6id abbid aidreepsii (e a@dasds of Formula IT
cardi ovascul ar di seases, neurodegenerative di seases,

PR selesiqdsfirom tha greup of famadaq @les, (k) anddichi seases,

pl at el et aggregati on, cancens transpl antation, graft
rejection or lung injuries.N n ondenbodi ment, the
conmpounds of Fornula (1) mres or the treatnent

and/ or prophyl axis of auf di di Seases or

i nfl ammat ory di seases $ich Ms 1itipl e sclerosis,

psoriasis, rheumatoid arthritis, system c |upus
erythematosi s, inflammtory bgngl di sease, lung

i nflammation, thronbosis or brain

winfreia R* ddel aefdd dromaHi and RSpR his aR? gronp mdicteirstho ifirst atom attached to the

SRR BB v cF 2R e TR, K o

R', R? and n are as defined above;

0O
N. N
R)— j/\;]JL“
N R’

(lib)
wherein R', R? and n are as defined above;
O
R?) N
( n d | H

o 1

R

(lic)

wherein R', R? and n are as defined above and wherein at least one R' or R*is not H; and
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prophyl axi s of neurodegenerative di seases i ncl udi ng
Al zhei ner' s di sease, Huntington's disease, CNS traum

WG 00ekBi666 | schenmic conditions. In still a furpdiBEP2005/054339

enbodi nent according to the invention, the conmpounds

of Formula (1) are useful for the treatnent and/or

prophyl axi s of cardi ovascul ar di seases such as athero

sclerosis, heart hypertrophy, cardiac myocyte

dysi unction, el evated bl ood préessure or

vasoconstriction. In still another enbodi nent

according to the invention, the cgypounds of Fornmula

(1) are useful for th@fhge negt d/ or prophyl axis of

chronic obstructive p W%ﬂ /’llea H anaphyl actic

shock fibrosis, psoriasis, I ¢ di seases, asthma,

stroke or ischem c conditions, igcheni a-reperlusion

pl at el ets aggregati on/activati on, skeletal rmnuscle

at rophy/ hypertrophy, |eukocyfdd)ecruitnment in cancer

Wik Br el aingnelermesd 168 waindbi BBNE0 Uk diceompgund of Formula

(f35 ORY Cn&laci QI indtho AfheMy1)-8H-Tlid £6[4, RBPyridBESLGirboxaldehyde (RN

transpl antation, graft rejection, glonerulo sclerosis,

ﬁﬁaﬁ%gﬁﬂb nephritis, progressive renal fibrosis,

endot helial and epithelial injuries in the lung or in

general lung airways inflammation. |In another

Ie nibfnetheresmibod et desogding td the inventon,iapprovided compalexs according to
rocess, for the preparation of pyridine nethylene

é%ﬂgPﬁdﬁﬁgﬂgl 8198t i ve according to Fornula (1),

PP v S Ve eI ) 1 presence. of
46}(4931?13150 —;S i;lxl,rzdirg—ll —Iyll?-py(rild)o [3,2-d]pyrimidine-6-carbaldchyde;
4-(4-Methyl-piperidin-1-yl)-pyrido[3,2-d]pyrimidine-6-carbaldehyde;
Pyrido[2,3-b]pyrazine-6-carbaldehyde;
2-Trimethylsilanyl-furo[3,2-b]pyridine-5-carbaldehyde;
3-Phenyl-1H-imidazo[4,5-b]pyridine-5-carbaldehyde;

3-(3,5-Dimethoxyphenyl)-3 H-imidazo[4,5-b]pyridine-5-carbaldehyde;

Tert-butyl 5-(5-formyl-3 H-imidazo[4,5-b]pyridin-3-yl)indoline-1-carboxylate;
3-(1-acetyl-2,3-dihydro-1H-indol-5-yl)-3 H-imidazo[4,5-b]pyridine-5-carbaldehyde;

3-{1-[4-(dimethylamino)butanoyl]-2,3-dihydro-1 H-indol-5-yl} -3 H-imidazo[4,5-b]pyridine-
S-carbaldehyde;

3-[1«(methylsulfonyl)-2,3-dihydro-1H-indol-5-yl]-3 H-imidazo[4,5-b]pyridine-5-
carbaldchyde;

3-{1-[(chloromethyl)sulfonyl]-2,3-dihydro-1H-indol-5-yl} -3 H-imidazo[4,5-b ]pyridine-5-
carbaldchyde;
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wherein RL,R2, A, X, Y and n are defined above.In
anot her enbodi nent according to the invention, are

w@emsioghses conpounds according to Fornmula (11): PCHEP2005/054339

wherein R1,R2, A, X, Y and n are defined above and
wherei n the conpounds of Fornmula Il are selected from
the group of formulae (Ha), (lib) and (lie): (M)
wherein R4 is selected fromH and R2; R5 is a R2 group
wherein the first atomattach®wd to the pyrimdine ring
Is selected fromC, N, S and O and wherein when R4 is

Y 5SS R Ea e a L R T e et
pynidimeiSacaiglddR@deind n are as defined above and wherein

at least one Rl or R2 is not H, and(Ml) wherein Rl, R2
Bardbuty b6-65-fosmglle3 Hmdtl aad]dybeb Jpytidin Bhyd )ipdodine d ecatietylateh e
conmpound of Forrmula (Ud) is not

R (@nariplidfoupireBydihy @bt 1IHvindalz&{yY; 387-bhidyzd[41 6 +bdpyidiraer 0 X

al dgﬂ%d (RN 142764-79-2). In a iurther enbodi nent

carha Y‘?f’g to the invention, are provided conpounds
according to Fornula (11) fromthe group:

”Hreppj&ﬁﬁhéj infethylote- Slitiaohs deriehtivgd ieRbraplifRed6inC thid alvdeliond may be
mer(aaedﬁr(emur@dﬂy FEsilablestarting matpgials psing, the fylleyingngcapisbmsthods and
Fr8¢Rled YR be appreciated that where typical or preferred experimental conditions
(i.e. reaction temperatures, time, moles of reagents, solvents etc.) are given, other
experimental conditions can also be used unless otherwise stated. Optimum reaction
conditions may vary with the particular reactants or solvents used, but such conditions can

be determined by the person skilled in the art, using routine optimisation procedures.

When employed as pharmaceuticals, the compounds of the present invention are typically
administered in the form of a pharmaceutical composition. Hence, pharmaceutical
compositions comprising a compound of Formula (I) and a pharmaceutically acceptable
carrier, diluent or excipient therefore are also within the scope of the present invention. A
person skilled in the art is aware of a whole variety of such carrier, diluent or excipient
compounds suitable to formulate a pharmaceutical composition.

The compounds of the invention, together with a conventionally employed adjuvant,
carrier, diluent or excipient may be placed into the form of pharmaceutical compositions
and unit dosages thereof, and in such form may be employed as solids, such as tablets or
filled capsules, or liquids such as solutions, suspensions, emulsions, elixirs, or capsules
filled with the same, all for oral use, or in the form of sterile injectable solutions for
parenteral (including subcutancous use). Such pharmaceutical compositions and unit
dosage forms thereof may comprise ingredients in conventional proportions, with or
without additional active compounds or principles, and such unit dosage forms may contain
any suitable effective amount of the active ingredient commensurate with the intended daily

dosage range to be employed.
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4- (4- Met hyl - pi peri di n-
1-yl)-pyrido[ 3, 2-d] pyri m di ne-6-car bal dehyde;

w0bavieRe 3- b] pyr azi ne- 6- car bal dehyde; PCT/EP2005/054339

2-Trimet hyl silanyl-iuro[ 3, 2-b] pyri di ne-5-car bal dehyde;
3- Phenyl -1 H-i m dazo[ 4, 5- b] pyri di ne-5-car bal dehyde;
3-(3, 5- D net hoxyphenyl ) -3Hi m dazo|[ 4, 5-

] pyri di ne-5-car bal dehyde; Ter -butyl
5-(5-fornyl-3Himdazo[4,5- 28

] pyridin-3-yl)indoline-I-carboxyl ate;

lﬂlafﬂ*la éaY l:?répo%ltﬂinmé [,ng pgrldme methylene azolidinone derivatives of this

H-1 n 3H-1 m dazo
qlwmpm paxeb@pmambdi firde madagr well known in the pharmaceutlcal art and comprise

a'_l_léaﬁt GAI}e a%{j (iom rﬁ d'?g Zallll? &g%l %’Byl}n%a Ifggs mventlon arc administered

ib -aqﬂimh}r&icdlﬁh:ﬁﬂyé efféctive ambwithVhesarhdumoyf the Eorﬁp(dinh)admﬁﬁi' administered

H- i ndol - -3H- i m_dazo[ 4,5- Jpyridin
il tga}ca]é‘ﬁya etermined by a physician, in"the 11ght of the relevant circumstances,

11?ic1{1!11n& (tﬁgl&h@ﬁgﬁ 8! e weh@dY thk- dhoder M dF- ddministration, the actual

H 1 ndél -5-yl }-3H 1 mdazo[ 4, 5- ]pyridi ne-5-
compound @dwparastered, the age, weight, and response of the individual patient, the

ﬁgﬁ,éﬁ%gfé,ggg %ngﬁl% %{-@{Q sl fonyl ] -2, 3-di hydro-|

pyrl di ne- 5 car bal dehyde; Ter -butyl
for i m dazo

ff?%fqoﬁ% L)f t’he gr%stgwl\éapgon can be administered by a variety

oFrbhtes iﬁ%hﬂ)ﬂgjs&h %Ydl,)tr%s@erﬂlhmé%ﬁtdneous intravenous, intramuscular and
H-|no- - H i m dazol 4, 5- ]pyrldlne-5-

intanesal d dhg dempysitonpy far d¢rn1e ammmmm caty ddkedihaoleem of bulk hquld
t

A RS S L LRI 38,0, B composions

prssien@d tifn @nik dbdagwfdrgms ge feeilithte redurad dosmgl Thedced tiurdsdoshge forms™

r\étgﬁsetrol Iﬁ’gﬁgﬁ{ e‘@%ﬁ%%tgglfl{sg @mﬂﬁ%@ %mtt%@ d%sages for%r efarelrs{ﬂ%ects and other
mammals, each unit containing a predetermined quantity of active material calculated to
produce the desired therapeutic effect, in association with a suitable pharmaceutical
excipient. Typical unit dosage forms include prefilled, premeasured ampoules or syringes
of the liquid compositions or pills, tablets, capsules or the like in the case of solid
compositions. In such compositions, the pyridine methylene azolidinone derivative is
usually a minor component (from about 0.1 to about 50% by weight or preferably from
about 1 to about 40% by weight) with the remainder being various vehicles or carriers and

processing aids helpful for forming the desired dosing form.

Liquid forms suitable for oral administration may include a suitable aqueous or nonaqueous
vehicle with buffers, suspending and dispensing agents, colorants, flavors and the like.
Solid forms may include, for example, any of the following ingredients, or compounds of a
similar nature: a binder such as microcrystalline cellulose, gum tragacanth or gelatine; an
excipient such as starch or lactose, a disintegrating agent such as alginic acid, Primogel, or

corn starch; a lubricant such as magnesium stearate; a glidant such as colloidal silicon dio-
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(i.e. reaction tenperatures, tine, noles of reagents,
solvents etc.) are given, other experinenta

waeondioz466ms can al so be used unl ess ot her wi se BCHERI05/054339

Optimum reaction conditions may vary with the
particul ar reactants or solvents used, but such
condi tions can be determ ned by the person skilled in
the art, using routine optimsation procedures. Wen
enpl oyed as pharnaceuti cal s, 19he conmpounds of the
present invention are typically adm nistered in the
@ sgfee g%F&R g&éflt dscsﬁl:rogé) &psgééﬂahﬁnor a! 1?2[11% %ent sucfh as pepper-
armaceut | conposi tions conprising a co nd o
rﬁmt,nndtlwl(sal)cym onophge fllaweingi cal |y acceptable carrier,
di l uent or excipient therefore are also within the
scope of the present invention. A person skilled in
Ihfeetabretcoh@oﬁtda[s&ré) fypecalih bhsed \ipbh @jsctabile stotle saliia drgdhosphate-buf-
| uent or exci pient conpounds suitable to fornulate a

ﬁwg SiceRitathes injecpkle SHTIPS knowRdn sl A dbo st mentioned, the pyridine
rhéﬁ{ﬁ@ﬁé 2R1idnBAEIBRALVSIIT FAr AR YE M siRAEbMpoSHBHsAY ?ﬂ)lcally a minor

adjuvant, carrier, diluent or exciplent nmay be placed
qontp@n¢rtﬁ,efr¢cnl|emlsofangimarh¢awut0 Gato Wapysveiglsrsitathg rgmainder being

tﬂgﬁﬁgﬁ%lsuc‘gng géln such form nay be enpl oyed as

&s or filled capsules, or |iquids
such as solutlons, suspensi ons, enul si ons, eIixirs or

psules filled with the sa for orm in
f}ﬁ’ S‘P £ degsrib §‘$ &PMpRNGNEs ’g?&to Ve cgﬁpﬁter%gr ’f“b“r“a%?e composmons are
RECE YefreSdntdive CFutheh Qlaféiﬁﬁ%aﬁﬁp&bspﬂé&%kmg %&quues and the like are
pharmaceut i cal conp03|t|ons and unit osagp or s
[

seherledt Paty5 obsmingion n dihatneseutical rScirnere A0} didition, 2000, Marck
ﬂfbﬂ&ﬁﬁ%gg&ém Lﬁorp rPer SIMH% \@ﬂl@‘ﬁ‘ié 1855}}) Jgf;eh'h&% by reference.

princrples such unrt
Tt&ycommadmoiamys muerttmhloaneﬂ%ehet adn@in&tepednin mnﬁtatﬂed release forms or

58 BB G5 Y SRR it ich P SOHESn B Yustained
1eRARABAEHAS SarC MBS Bé Mudd iR YHJ b BordRdMAeRRs 82 REMMALORREPharma-

derivatives of this
ceutical Sciences.

Svynthesis of compounds of the invention:

The novel pyridine methylene azolidinone derivatives according to Formula (I) can be
prepared from readily available starting materials by several synthetic approaches, using
both solution-phase and solid-phase chemistry protocols (Brummond et al., 1999, J.O.C.,
64, 1723-1726). Examples of synthetic pathways for the will be described.

The following abbreviations refer respectively to the definitions below:

A (Angstrém), cm (centimeter), eq (equivalent), h (hour), g (gram), M (molar), MHz
(Megahertz), pl (microliter), min (minute), mg (milligram), mL (milliliter), mm
(millimeter), mmeol (millimole), mM (millimolar), nm (nanometer), rt (room temperature),
ACN (acetonitrile), ATP (Adenoside Triphosphate), BSA (Bovine Serum Albumin), DCM
(dichloromethane), DIBAL (Diisobutylaluminiumhydride), DMF (dimethyl formamide),
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i nvention can be prepared in a manner well known in
t he pharnmaceutical art and conprise at |east one

waedbesiee®nmpound. General |y, the conpounds of P¢I/BP2005/054339

i nvention are adm nistered in a pharmaceutically
effective anount. The anount of the conpound actually
adm nistered will typically be determ ned by a
physician, in the light of the relevant circunstances,
including the condition to besotreated, the chosen
route of adn1n|strat|on t he actual conpound

Wl ua Iﬁ)@lg%l %ﬁl(;eyﬁ(ti@g ggiglr:l e ﬁﬁ&;ﬁ@ﬁﬂﬁg&?l g‘fr?{‘{agb%aph}’) Ins1P

(Bymp@m;to]ahﬁhdspmte)g IJR (I'ﬁfrerep); ak-@addauid cciromatography), MS (mass

0si. t sent 4 nventi.o he .
AR PR PR PRk PR gt Bpiered Saino
P18 (Pldsphditigsitilds); FE3Ks &hb@hbﬁnaﬁdss ldurafsésag\mm)nqphosphat1dy11n051tol
i ntranuscul ar and_intranasal gf05|t|ons

brgnophgsrhsicdst r K GHAFean (P%%eh%tml%ﬁlt of 4%@9#105911%}% dP1(3:4,5)Ps
@H&éﬁhhtﬂfﬁm@éito? u§f43.3nt§fsﬁ{b§pha%) bpj iy OYslREsh at1&§ﬁ§rﬁ>51tol-4-phosphate)

conmonl however, the co 03|t|ons are presented

RI4,5)Pdb (;lﬁggpha@dvﬂs inogit¢ls3-biphesphaigh cPidinse (leplmyldymﬂol) PVT
[1] . f
(i}glpl\r}}nyp rt‘élflargéﬁ’éégg Lsg:lﬁﬂﬁglrat)}&le Peoimits, R %%kyggétﬁgl?&tn%) TFA

ts”sui dosages” for
(erifthons-Bextic meide T HF (eahydtofuran), dDLEI (ThirgLayer Chromatography), TMS

red nﬁﬂ, ant of active material calcul ated
ﬁﬁ%ﬂgb ‘ﬂ@% t herapeutic effect, in
aSSOC|at|on Wi th a suitabl e pharnaceutical excipient.

Typical unit dosage forms include prefilled,
1 apthatgrsuazelidivene detivagwes gkermplifiad; wutlms invention may be
bl or.
FPRAER 9080 Bl st AR P SARBUNE B it ok s nd
procedoes.t it ovik betalpprepiﬁtekidhatewhmé typhcmh er pmﬁirliedielxperﬁnental conditions
derivative is usual“§ga m.nor ggpnent from

(§©-1 TREU, ARTRPEHYECEy tilhsi ghRleh rOf JPEBIalSPY R ofif- 3b6rﬁt giyen, other
dxPerenthl dQHdithdns VRhIRNED bl hddd tilifesk Qﬁﬁérﬁ%@r st8d.NOptimum reaction

varjous vehicles or carrjers and
conditions may vary with the particular reactants or solvents used, but such conditions can

be determined by the person skilled in the art, using routine optimisation procedures.

In the process illustrated in the following schemes R, R? A, X, Y and n are each as above-

defined in the description.

Generally, the pyridine methylene azolidinone derivatives according to the general Formula
(I) could be obtained by several synthetic approaches, using both solution-phase and solid-
phase chemistry protocols (Brummond et al., 1999, above), either by conventional methods

or by microwave-assisted techniques.

In a first step, an aldehyde reactant P1 (Pla, P1b, Plc, P1d) and one to two equivalents of
reactant P2 (in particular thiazolidinedione or rhodanine) are heated in the presence of a

preferably mild base to provide the corresponding olefin of Formula (I) as shown on
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processi ng aids hel pful for formng the desired dosing
form Liquid fornms suitable for oral adm nistration

woreyeiomsbaide a suit abl e aqueous or nonaqueous RENER1085/054339

with buffers, suspending and di spensi ng agents,
colorants, flavors and the like. Solid fornms nmay

i nclude, for exanple, any of the foll ow ng

i ngredi ents, or conpounds of a simlar nature: a

bi nder such as mcrocrystallize cellul ose, gum
tragacanth or gel atine; an excipient such as starch or

éc"ﬁ&ﬁn@? eBelo"ilv g ﬁie%?&[c%tr EE Qaag%% ?%pléc‘éﬁ i %?ecﬁtsgfsqj 18, BfY, B¢ and P1d

rlnnge or corn st rlcan suc

margrd@stm n’otamesheaﬁml comyploinaiden(la) Ut He) emd I(Iol) dadpectively as above

dsecn § %%x de. sweet eni ng agent such as sucrose or
5081% O 8 avori ng agent such as pepper nint,

net hyl sal icylate, or orangéheimeanori ng. | njectable

conpositions are typically based upon i nj ectable

sterile saling or phosphate-puffered sali.ne her

i njectable-gdlriers kno ‘Pthe art. #Eb Y

RVt | He pyridi ne thyl enesrazol i di none X/4;H
L Formul a ( NH sucitconposi ti ong/is

typical Ty i 1610 conponeflt, freddasey rang

bet ween 0.05 to 10% by vveDght with the remai nder being O
the injectable carrier and the |like. The above

descri bB# conponents for BRally admninistered or )

I nj ectabl e conpositions are nerely representative.

Hadfidullely prefefrtd plodesdss mbfdniagswah@ UReHIicI0art SIIBaRU & thebllowing
the like are set out in Part of

Rem

hampadeutiagar 18<Y‘Thé"‘rli’c‘é’§nP°E@‘isl"Pf§9ﬁm‘}1% ﬂa) g%dk) g ) respectively,
%bﬂ)é SHiRgH 8¥am §<§tf$ﬁ’coﬁ:ﬁﬁ@rfsyés\c/lﬁtg‘\}eamelwn)‘n&ll1 i's

or porate erein by reference. The conpounds of
th| s invention can al so beSecwme®:stered i n sustai ned
rel ease fornms or from sustai ned rel ease dr del i very
systens. A description of representative & ajned
rel ease rmterl,als can al so tye found in the nﬁﬂ\

i ncor pNor a Rraterial s |)r(14%m ngton 's Phar
(R)ﬁﬁw A

NH NH
mild base 1
0 R o
P1a P2 (1a)
Scheme 3:

P1b P2 (Ib)
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ceutical Sciences. Synthesis of conpounds of the
i nvention: The novel pyridine nethylene azolidi none

wa@lenbwatesesres according to Fornula (1) can be ppepEP®OS/054339

fromreadily available starting nmaterials by several
synt heti c approaches, using both sol ution-phase and
sol i d- phase chem stry protocols (Brumond et al.,
1999, J.O C., 64, 1723-1726). Exanples of synthetic
pat hways for the will be desc®i bed. The foll ow ng
abbrevi ations refer respectively to the definitions
bel ow. A (Angstrom, cm(cgagellﬁ'ge‘;er) eq (equival ent),
h (hour), g (gram, M (nola MHz (Megahertz),
(mcroliter), mn (mnute), ng (mlligranm, m_R)
(mlliliter), nm(mllinmeter), mmol (mllinol
(mI1lirolar nm (nanoneterY, rt (roomtenp

htrile), ATPX(Adenoside Tri phospha
«(Hgo m Al burfi n), du:ﬁar_mxet hane),

algpioni umhydr . N dadie et hyl
for mam de) DMSO (Di et hyb SuI foxi de), HPLC (Ri'gh

Per f ormance Li quid Chr omat ogr aphy), InslP o
(Dnyq,lnosMoI 1-phosp ?/Se IR (Infrared), LC

(Li qu chr omat ogr aphy) , (mass spectronetry), I\ﬂﬂ
(Nucl ear Magnetic Resonance), PBS (Phosphate Buffered
Saline), Pls (Phosphoinositides), Pl3Ks

(Phosphoi nositide 3-ki naseSthen® § 3) P

(Phosphati dyl i nositol 3-nonophosphate), PI(3,4)P
(Phosphati dylinositol 3,4-bisphosphate), PI(3,4, %'ﬁ'
(Phosphati dylinositol 3,4,5-trisphosphate), PI(4) X
(Phﬁg\phatl dyl i nosi t oM phosphate), Pl (4,5)P2) o

( PhosphatndylcHonosi t oM 5- bY phosphat e), Pt NS |
(Pho pﬁgﬂlnosnol)x (polyvinyl tolu
( Sci ﬁg ion Proxim ay) —FTEA(trPe
TFA (trifluro-acetic adfd), THF (midbagpydr R
TLC (Thin Layer Chromat ayr aphy), TMS

P1d P2 (id)

~—+

While this step may be carried out in the absence of a solvent at a temperature, which is
sufficiently high to cause at least partial melting of the reaction mixture, it is preferably
carried out in the presence of an inert solvent. A preferred temperature range is from about
70°C to 250°C, and especially preferred is a temperature of from about 80°C to 120°C.

Examples of such solvents for the above reaction include solvents like dimethoxymethane,
xylene, toluene, o-dichlorobenzene and methanol. Examples of suitable mild bases for the
above reaction are alkali metal and alkaline earth salts of week acids such as the (C-Ci2)-
alkyl carboxylic acids and benzoic acid, alkali metal and alkaline earth carbonates and
bicarbonates such as calcium carbonate, magnesium carbonate, potassium bicarbonate and
secondary amines such as piperidine, morpholine or pyrrolidine as well as tertiary amines
such as pyridine, tricthylamine, diisopropylethylamine, N-methylmorpholine, N-
ethylpiperidine, N-methylpiperidine and the like. Especially preferred mild bases are

sodium acetate or pyrrolidine for reasons of economy and efficiency.
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(Trinmethylsilyl), W (Utraviolet). The pyridine
nmet hyl ene azol i di none derivatives exenplified in this

WO pwentd6ed may be prepared fromreadily avai | abtBEP2005/054339
starting materials using the follow ng general nethods
and procedures. It will be appreciated that where
typical or preferred experinental conditions (i.e
reaction tenperatures, tinme, noles of reagents,
solvents etc..) are given, otizer experinental
conditions can al so be used unless otherw se stated.

Igoédcﬁuptglrﬁ@ﬁt $e88idn0 ét&é %P%l ey VEHeY %}tufésgﬁ é‘ﬁaction 7, p.341 ff,

parti cul react ant solvents use
Rewgatinar Bress, (ﬁ&fbrdd%ét@h mI matdBW ﬂ‘mq@f bthr aldehydedt and the other

s&alprfem al ta‘tefr}a? dgg,r Qﬁ%zté) @ ne) at%/\ﬁ%ﬁ Bing eduaé;%%fnnc_}&fyhgquimolar
afnoulits Witle0.d 16 ofi¢ ﬁlt@ﬂﬂfhlt aﬁpﬁbﬁ&ﬁﬁd af mﬁmdndl for tsiiiﬁlar solvent and heated
descriptiaon. Cenerally, the pyridine nethyle

bewrendi0rred 208y m@wb&e rgactionds ﬂ&%ﬂ%ﬂk%&%@? &) about 15 minutes
{53 Bk The HeGRH ot REFHIRALNAKD 10 YheRQ¥s4Bd b§ mmr%hl # case it would

approaches, using both sol uti'on-phase and sol i dphase

heive piegipitgted oot ofshe rea¢@m mintird upen edpling o dor ewsopdy, by mixing with
x%t&ha%d s?lgseég&\{ %?ﬁ%%?gégh%%lﬁ éh%s rﬁ(%e }ga)rxglilcrt's’{hes%r%%? prgcri]uct is purified,
1ﬁﬂ<d;ﬁhd’,da€g. be epjisatlizaftbn 61FHy&1aththl, chiimaatogdrhshic methodnie to

two equivalents of reactant P2 (in particular

t hi azol i di nedi one or rhodani ne) are heated in the

MRRRENCE &mpduRdLberaiiuta (1) hth W@otiﬁe@f@iﬂaﬂ? b&r}ﬁlxmg equimolar
corresponding ol efin of Formu as shown” onSchere

amayatsel thipzplidinedione P2 srithpaldghlyderd “@@ melpt eksess afypnhydrous sodium
#Etgl&%nﬁigflé glg)#grg UIE hgate(‘xr ét)a: @ ng{> L‘%f E%hga%g‘%hl Lé;)effapg ﬁblﬁng, at which

tempgrewtd the koaction i haardy dempleiciadbou Sttd60 demaes. pt i on.
Schene 1:

et

Preferably, the above reaction is carried out in acidic media such as acetic acid in the

presence of sodium acetate or beta-alanine.

More preferably, the above reaction is carried out in methanol using 1.1 to 2.0 equivalents
of thiazolidinedione P2, one equivalent of aldehyde P1 and 0.2 to 0.5 equivalents of

pyrrolidine in methanol.

The reactions described above may be carried out alternatively under microwave conditions
as heating source. Typically, the aldehyde starting material P1 and thiazolidinedione P2 are
combined in approximately equimolar amounts with 0.5 to one equivalent of piperidine in
dimethoxymethane or similar solvent and heated between 140°C and 240°C at which the

reaction is substantially complete in about 3 to 10 minutes.

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
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P1 P2 (I) Particularly preferred processes according
to the invention are illustrated by the foll ow ng

weehenese®, 3, 4 and 5 in which conpounds of fPRPCTEPR05/054339

(lta), (Ib), (lc) and (1d) respectively, my be
obt ai ned using the sane reaction conditions as
above-nenti oned. Schene 2: Pla P2 (la) Schene 3: Plb
P2 (I1b)Schene 4: Schenme 5 P1d P2 (1d) While this step
may be carried out in the abs®nce of a solvent at a
tenperature which is sufficiently high to cause at

1) 0-so}ve al S methoxide,
qrﬁ feP té"%! 3R ﬂ ?J 3€es erﬁ’écéddﬁﬁh'ﬂx oHide; b&mfns

er ab y carrie int presence of an Inert
ssdimeethoxm po@ﬁmrhydddc,@msmmdrydrqxahg potasufm owthelglet magnesium

iR, R nPREE B At R R SR digr strgfencdiamin,

hedimie) beothamiy dieh@l@lnﬁw Gipeeaditd il ﬂrditﬁéthﬁﬁme.dl‘h/@m&s isolated
| i ke di net hoxynet hane, )ﬁé‘i/l ene, tol uene,
by eﬂne?nt@%%é%@ﬁ@%a%b anoPt 2 BoBrsIVERL. By samg gagey, galts can be
ﬂi‘bﬂa@e@% ehikif % d '?.SluﬁQﬁ)Vcﬁ” fieagdid ORI £ sBluliah | Wﬁfeal:atﬁ)ﬂd(sodlum
al'kal 1 né earth salts of week acids such as the
qioihazangate, andgpesienaoleaie) dnplengls selventhie nhidhcthe desdred cationic salt
p?)‘&ﬁ@ %sgli cgé bg &%ggvll&? so{A?ed%ﬁ]rcgHce%lﬁ‘at?(glna%d%adﬁog of at non-solvent.
car bonat e, potassi um b| car bonat e and secondar y am nes

hol i ne, or lidine as well

gﬁc&l&}e};ﬁrg}fg%vgzg P2 are ommercially avai %‘tgle ?rom various sources.

Methods of preparing intermediates of compounds of Formula (I).
The aldehydes of formula P1 are prepared by a variety of well known methods, for example

by oxido-reduction starting from the corresponding carboxylic acid alkyl ester or
carboxylic acid.

Standard techniques to reduce carboxylic acid alkyl ester, carboxylic halides or carboxylic
acid to benzylic alcohols use lithium aluminium hydride, diisopropylaluminum, lithium
aluminium tri-tert-butoxyhydride etc.

Ultimately, the corresponding benzylic alcohol is re-oxidized to the corresponding
aldehyde by mild oxidation with reagents such as manganese dioxide, chromic acid, Dess-
Martin reagent or Swern oxidation, or under other conditions known to produce aldehydes
from primary alcohols. An alternative way may be the direct reduction of the corresponding
carboxylic acid alkyl ester or carboxylic acid to the corresponding aldehyde, using DIBAL

at low temperature or any other techniques known in the field.

An alternative way to prepare the appropriate aldehyde P1 is the selective reduction of a

nitrile moiety to the corresponding aldehyde using known methods like e.g. DIBAL.



10

15

20

such as pyridine, triethylam ne,
di i sopropyl et hyl am ne, N net hyl nor phol i ne,

woedohpbgssperi di ne, N-net hyl pi peridi ne and t he PCREP2005/054339

Especially preferred m|d bases are sodium acetate or
pyrrolidine for reasons of econony and efficiency.In
such a typical reaction (Tietze et al, in "The
Knoevenagel reaction", p .341 ffi, Perganon Press,
Oxford 1991, Eds.: TrostB.M ,35Flemng 1.) the al dehyde
Pl and the other starting material (e.g.

At Olinfll BCBR@RAChIdRRARE CRIRACE1 R BRPLAKIE! Sliletion of the
equi nol ar anobunts w t to one equival ent
qoynemqndmg@cylrchlmtdh aniog e(g llﬁnmnalamuswhmmrt -butaxyhydtidel(Cha et al.,

@%g QQ%5 g, 2000C at which the reaction is
n ’Ilf conplete in about 15 minutes to 3 hours.

The desired oI efin of Forrrula (1) is then isolated by
filtration, in case_ it would have precipitated out of

Anpthr ot 1 aytheetzgradehyaes Ebd$ i glartofrompthe corpRopding, 2-pyridine
HRiUeS) e BreV@lbalindth SHARGHAMEIRE dsbibtcd 3E4cBBn ih QrfPlid! d¥ford the

the ¢rude product. The crude product is purified, if
wasspoading 2-yinybyrislinest which zdtimatelyoeanble oxidirdd riel the corresponding

a;ﬁ' ﬁgﬁpstﬁg?sﬁpgﬁéatacndgg& (gxb?a%on agérﬁg Po?‘tollei\fefuy l%o%%gglgclflnaq osr?num tetroxide,

alne
rathumimi tatrox d® wadre:, ﬁ.fthdnliurﬁ(IH)dlﬁlrﬂeﬁh thﬁépr&&ndm df lSodlum periodate and
de Pl Wthlﬂﬂ% excess of anhydrous sodi um
o eéf QVILIQAPCFSAR S Brthe fd heated at a tenperature
hi gh enough to effect meltl ng, at which tenperature
the reaction is mainly conplete in about 5 to 60
Mathareway FloePblaiiblthe correspepdivg 2ldehydpoPli és dhg raxadgtipytof a 2-

xh&gflg#? difie 'iﬁ'é‘ﬁ éﬁgﬂﬁ{ga o P ei’enhﬂn tdf?er ae{)%? %ﬁ%ngfselemmc

acetat ani ne.
amhpdrider eact i on |s carried out in nethanol using 1.1 to
2.0 equival ents of thiazolidinedione P2, one
equi val ent of al dehyde PI and 0.2 to 0.5 equival ents

AdcchMingOlo 8linidte I partiBRlafgNReferred process of the invention, as illustrated by
Scheme 6 below, reactant Pla can be obtained starting from a derivative of formula P3a
wherein R is selected from methyl, ethyl or any other group susceptible to reduction known
to the person skilled in the art, by optionally applying a reduction/oxidation sequence using
preferably lithium aluminium hydride in tetrahydofuran, followed by an oxidation step
using preferably manganese dioxide in dichloromethane.

Scheme 6:

R1
N
1)reduct|on ﬁ
N >N “coor 2) oxidation

P3a P1a
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The reactions descri bed above may be carried out

al ternatively under m crowave conditions as heating
waomsoBi66a ypi cal | y, the al dehyde starting nat ePCEHEPID5/054339

and thiazolidinedione P2 are conbi ned in approxi mately

equi nol ar anounts with 0.5 to one equival ent of

pi peridine in dinmethoxynethane or simlar solvent and

heat ed between 1400C and 2400C at which the reaction

is substantially conplete in mbout 3 to 10 m nutes.

The pharnmaceutically acceptable cationic salts of

AP W&Hﬁgﬁg‘%ﬁattcgﬁ bPL&EAGHL to aBM@@s;yigﬂﬁsiQ ﬁﬁnﬁtﬁ%ﬁ,h,g-uichloropyﬁdo [3,2-

prepared by reacting the acid forns wt
dpynioiditicefi-earbaydatc UInteringdiateed)j wdligntsynthesisa is described in the

R SR LRGP 2 A T SO SR Tctow.

hydr oxi de, potassi um et hoxi de, magnesi um hydr oxi de,
cal ci um hydr oxi de, benzat hi ne, choli ne,
di et hanol ami ne, et hyl enedi 3¢heMe 7:negl uni ne,

benet ham ne, di et hyl ggj ne, pi perazi ne and
tronmethgmne. The salt ig isolatgd By gonc®ewtharin@) At o
dr ynessNo ,addid’i on 0% a namsottent o1 Refeni20°C

caseso%%%ﬁfgykan be propar ed YA QX \§o!u%%on of
the aci ciwah a sol uglon of the Ration][(sodi

ethylheﬁﬁgoate, magnesi um ol eat e) enp?oying a sol vent

in which the desired cationi c Jnfermgdiatct.bit ates, or
can beopther I se isolated by concentratpon and

addi ti gn & & nonPGhvent. 2, 4- i #i néne derivatives
P2 aHe” ¢ r oo al MyN-dilsanilisd e fr sour ces.

Met reparing %nternﬁdia.éh 0f” conpounds of
Fornmul & (). The al dB¥9des of fornul @ Pl are prepared
by a_vari et f well known nethaods, .for exanple by
oxidH”?Eﬁ%@%ﬂ n starting from MME™E8PEdShondi ng
carboxylic acid al kyl ester or carboxylic acid.

St andard techni ques to reduce carboxylic acid al kyl

ester, carboxylic halides or carboxylic

The selective replacement of the 3 chloro groups may allow the introduction of R' and R?
groups leading to different intermediates of formula P3a (P3a(1), P3a(2), P3a(3), P3a(4),
P3a(5), P3a(6), P3a(7)) as shown in Scheme 8 below.
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acid to benzylic al cohols use lithium alum nium
hydri de, diisopropylalum num [ithium alum ni um
WO edo6BIGE6 but oxyhydride etc. Utimately, the PCT/EP2005/054339
correspondi ng benzylic alcohol is re-oxidized to the
correspondi ng al dehyde by m | d oxidation with reagents
such as nmanganese di oxi de, chromc acid, Dess- Martin
reagent or Swern oxidation, or under other conditions
known to produce al dehydes fr3m primary al cohols. An
alternative way nmay be the direct reduction of the
correspondi ng carboxylic acid al kyl ester or
carboxylic acid to the correspondi ng al dehyde, using
DI BAL at |ow tenperature oScheme &t her techni ques known
fiehbd. An alternative way to prepare the
aJdeh de Pl isrkthe sel ective reductlﬁn of o
a nijt\rillg mA ety B®d the i ngedurtisan o
K riywnn hods like e.qg. DLB ot her way to obl\ai
aldehydé% of formula PI®isVt selectrve reduct i Hn of
Cor.r ondi ng acyl chl og}j usi ng e.
nepﬁﬁhfa%rn|un}tr “tert- b%%ggyhydrlde (Cha et BH®
1993, J. O. C 58, pA4{adsn3s) - qkper way to synthesize
al dehydes Pl (5 to start fromthe correspondi ng
2- pyri®di neoHal i des, which e sgbmtted to
or g{ bic assisted r Ln order to aff
the lcoflr gspondi ng 2-vinylip r| i res., ultr
can Be i di zed to the For¥es ondrng aldehyde§
usi ng standard oxi dati on agertts for olefinic bonds
such aa@sm um tetroxide, rggdEgni umtetroxi de, OpQag,
ruthenium(ll1)chloride in the presence of sodium
peri oda ?& fnd others known to| mgrson skilled in the
art. Her way to obtain the correspondi ng al dehydes
Pl ist e oxidation of a % tayl pyridi ne using
oxi di Zi g ents such as [ g;dioxide or benzene

seleﬁ rc
R' R
P3a(7) P3a(5)

Reductions steps in Scheme 8 can be carried out using standard reducing agents such

hydrogen or Raney-Nickel dithiation (Srinivasan et al., 1979, above).

Preferably, the reduction is conducted under mild conditions using ammonium formate in
the presence of palladium. The amount of ammonium formate is determined by the

numbers of chlorine atoms to be removed (2-12 eq.).

The introduction of groups R* and R' is obtained through standard reaction techniques
known to the person skilled in the art.

Acccording to another particularly preferred process of the invention, as illustrated by
Scheme 9 below, aldehyde P1b can be obtained starting from an intermediate P3b by

oxidative cleavage of an olefinic double bond.
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anhydri de. Acccording to a nore particularly preferred
process of the invention, as illustrated by Schene 6

whedoeme46seact ant Pla can be obtained starting PCDRPR05/054339

derivative of fornmula P3a wherein Ris selected from
nmet hyl , ethyl or any other group susceptible to
reduction known to the person skilled in the art, by
optionally applying a reduction/oxidation sequence
using preferably lithium al unigni um hydride in
tetrahydoi uran, followed by an oxidation step using
preferably manganese di oxi gg,dnf 4li chl or onet hane.
Schene 6: P3a P-l1aAn internedi ate that can be used for
to above synthesis ig'nethyl R'

2,4,8-trichl [3 2- im oxyl ate
(Internedﬂgh lgghﬁﬁgs ggkggggzgfiﬁgd in
the literature i san et al., 1979NJ. & C CHQ79,
44, 3, p.435), in Schene 7 below. Schene 7:
(B)ImenmmauellIm%wmmaH512IMeHmmau513
The sel ective rB acenent of the 3 chl or B"®yroups may
all ow the introduction of RlL and Rngroups | eading to

wheréin Re i seleptad fiem i Byt eptiopdlly eubstitutedr@aCq Pl | pptionally substituted
arilaslg)suchpéq‘é]a%}lon ﬂgégg 1mcF§’031%?e) borPdgﬁ( qgaveg %@ﬁlél%xg?}azlog agents for

ctrons
dglefinibe lomids i eshichut asisi dsnymﬁma n daromdee d Lmtlregluag entsoxds h ozone,

oot ngsnai s eees phebdunderiae pad OB Kttt to person

JUNRENn thelagt. condi ti ons using ammonium formate in the
presence of palladium The amount of anmoni um fornmate
is determ ned by the

Intermediate P3b can be synthesized starting from 2-halogen pyridine derivatives using

organometallic assisted coupling reactions to introduce a vinyl moiety in standard fashion
known to the person skilled in the art. The corresponding 2-halogen pyridines are readily
accessible from e.g. 2-halogen-4-nitro-6-aminopyridine as depicted in Scheme 10 below,
wherein “Hal” represents a halogen.

Scheme 10:

H,N.__N.__Hal

]I/\Q/ reduction HN N o o
e | -
ON 1 H Nj/\gi

R 2 -
RA__N_ _N._ _Hal RA_ _N_ _N R
R* N RN
R’ R'
P3b

Acccording to another particularly preferred process of the invention, as illustrated by

Scheme 11 below, wherein R is selected from H, optionally substituted Ci-C¢ alkyl,
optionally substituted aryl, intermediate P1c can be obtained starting from intermediate P3¢
by oxidation of 2-methyl pyridines.
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nunbers of chlorine atons to be renoved (2-12 eq.).
The introduction of groups R2 and Rl is obtained

wo boegtscst andard reacti on techni ques known t oPCTEP2005/054339

person skilled in the art. Acccording to another

particularly preferred process of the invention, as

illustrated by Schene 9 bel ow, al dehyde Pl b can be

obtai ned starting froman internedi ate P3b by

oxi dative cl eavage of an ol efioni ¢ doubl e bond. Schene

9: P3b Plb wherein Ris selected fromH, optionally

substituted Cl-C6 al kyl, &&ﬁ@q%!y substituted aryl.

In such a reaction the olefinic double bond is cleaved

usi ng oxi%_g@&@gents for ol efi niltoAdatids such as H
h

osni ym t epdeg@n@Rctr Ut heni ug t et r oxj de 0ZONER?)_ N
 h FUnghild Ye|_or e Ty th prﬂﬁx‘w GElVIOnS odi g ] o
te and ot herg k 0 per§§ﬂyfkilled i nO 1

art. I'gternedi ate P3b can ber'synthesrzed starting frdm
2- hal ogen pyridine derivatives using organonetallic
assisted coupling reactipgg to introduce a vinyl ¢
noi ety in standard fashion known to the person skilled
in the art. The correspondi ng 2-hal ogen pyridi nes e
readi |y accessi el g.

2-ha|ogenA-ningggféhﬁﬁgp ridine as depicV@&/PﬁMée ene
10 bel ow, wherein "Hal" rlepresents a hal ogen. Sche

10: H2N N Hal reduction b

J /3* 1) Ac,0 (100°C) (/ﬁCHon
tmsw 2) KOH/MeOH 0N
P3c' P3c"

Such oxidation can be carried out using selenium dioxide or benzene seleninic anhydride in
an inert solvent at temperatures between 150 to 250°C. Preferably, such a reaction is
carried out using microwave as heating source. In a second step, desilylation is performed
under standard conditions as described in Kocienski, 1994 (above) and Greene et al., 1999
(above).

Preferably the trimethylsilyl group is cleaved using sodium hydroxide from 2 to SN.
The introduction of R may be performed as described in WO2004/007491.

According to another more preferred process, intermediate Plc can be obtained from
intermediate P3¢ via a picoline N-oxide rearrangement: Typically intermediate P3¢ is
subjected to N-oxidation leading to intermediate P3°, using oxidants like m-Chloro-
perbenzoic acid (m-CPBA) at room temperature or any oxidant know to the person skilled
in the art. Subsequent basic work-up and heating P3¢’ in acetic anhydride at 100°C for 5 to
15 min (Cava et al., 1958, JOC, 23, 1616) leads to the corresponding acetyl protected

alcohol, which in turn can be deprotected and desilylated simultaneously by treatment with
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Acccording to another particularly preferred process
of the invention, as illustrated by Schene 11 bel ow,

wob@se24s6iR | s sel ected fromH optionally subse¢t/EP®AS/054339

Cl1-C6 al kyl, optionally substituted aryl, internediate

Plc can be obtained starting frominternedi ate P3c by

oxi dation of 2-nethyl pyridines. Schene 11: 1)

oxi dation P3c Plc mCPBA / DCM (rt) MhQ2 / DCM (rt)

P3Cl P3c" Such oxidation can 4ve carried out using

sel eni um di oxi de or benzene sel eninic anhydride in an

j {at 1 . 1)
BIEPLRAPYEC (18 in SRR L R R PRt g alcohol P3c
qa'ncomlmé tas Meaomsgombng cadehyde ainevehiale sPEg, using oxidants like

desi r or g d under s rd _condi t|o
e A SRR o H N Bt doh 3Rgt In the ar
(509nd Haboed). Preferably the trinmethylsilyl group is

cl eaved using sodi um hydroxide from2 to 5N. The

[ ntroduction of R2may.Db erformed as desgcribed in
AESBRIE b9 drotor AR DR e PrRsPSs, g ol Bty where aza-
RhAGRESolck A skinddde Itk encamie PAl 641 & oWsinéd 86 intermediate P5d,
i nternedi at e c via a picolli ne N- oxi de rearrangemant
as;dspls@mlrysfm@n@rlﬁév@l% vhprgin THals rapresented helog®t oxi dat i on

| eading to internediate P3', using oxidants |ike

m Chl or oper benzoic acid (mCPBA) at roomtenperature

or any oxidant know to theS¢ghemed? skilled in the art.
Subsequent basic work-up and heating P3c' in acet| c

amlpydrﬁ\de e %OR%)I% for ﬁz\t 0

R\
synthetic trans- N

| 2) reduction <N formation of R2 <
g . - &
O,N R' 3) cyclization \N . N
4) coupling R
P5d P4d P3d

Substitution of the 2-halogen with R®NHj in alcohols (e.g. ethanol) in the presence of a
base is followed by reduction of the nitro group catalyzed by indium metal in the presence
of a hydrogen source. P4d is obtained by subsequent cyclization by means of condensation
with amidines followed by installation of a vinyl moiety using organometallic assisted

coupling reactions in standard fashion known to the person skilled in the art.

When R? in intermediate P4d is a chemical moiety which is to undergo synthetic
transformations, these transformations are carried out after completion of the coupling with
the vinyl moiety. These synthetic transformations include, but are not limited to,

deprotections, couplings, oxidations, reductions.
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15 mn {Cava et al, 1958, JOC, 23, 1616) leads to the

correspondi ng acetyl protected alcohol, which in turn
wa@206loBt66epr ot ect ed and desil yl ated si nul t aneoRST/EP1995/054339

treatment wi t hsodi um hydroxi de (2N) in nethanol at

roomtenperature. Finally, primary al cohol P3c" can

oxi di zed to the correspondi ng al dehyde i nternedi ate

Pl ¢ using oxidants |ike nanganese dioxide in

di chl oronet hane or any oxi damis known to person

skilled in the art (Schenme 11 above). Acccording to

anot her particularly prefeg ‘g@glqyocess of the

i nvention, where azabenzi m dazol es are represented,

Intermedi ate P4d can b| obt ai ned fron1|nterned|ate

P5d, as deg@fct N Schenme 12 bel o),

represents a ScheﬁﬁTT2ﬂsynth

transformation P5d P4d P3d Subst iNTUD

2-hal ogen with R2NH2R'n al cohols (e.g. ethandt) in the

presence of a baf®dis followed by reducti ®adof the

nitro group catalyzed by indiumnetal in the presence

of a hydrogen source. P4d is obtai ned by subsequent

Iﬁyabbci)rﬂﬁideaﬂitlbyi paeidiarlyf prefonde ades of et vedtot] tesinstalled vinyl

o aiericda P8t s fevEbin e vl Sfanien sns o
Jléﬁi{id: Hond QWA §O obRnP &idRMAeSH Huido\TIRE10RE - mwh@ hresence of

R2 in intermediate PAd is a chemcal noiety which is

sodiugrppeiogaicsazantyand ethersgmowo tovpersasrskilledie e art.

transfornmations are carrled out after conpletion of

MM%M%WnW&: Mm&mmp%wmmm
tran rmations 3 nelub utoare not mte

alternative compounds of Formula (I), employing suitable interconversion techniques well

known by a person skilled in the art.

If the above set of general synthetic methods is not applicable to obtain compounds
according to Formula (I) and/or necessary intermediates for the synthesis of compounds of
Formula (I), suitable methods of preparation known by a person skilled in the art should be
used. In general, the synthesis pathways for any individual compound of Formula (I) will
depend on the specific substitutents of each molecule and upon the ready availability of
intermediates necessary; again such factors being appreciated by those of ordinary skill in
the art. For all the protection and deprotection methods, see Kocienski, 1994 (above) and
Greene et al., 1999 (above).

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

acceptable base addition salts may be obtained in an analogous manner by treating a solu-



deprotections, couplings, oxidations,
reducti ons. Scheme 13 oxidation P3d P1d I n accordance
wowdoh/oateparticul arly preferred process of the PCI/EP2005/054339
invention, the installed vinyl olefin bond of
i nternedi ate P3d (Schene 13 above) is cleaved using
oxi dati on agents for ol efinic bonds such as osm um
tetroxide or rutheniunm(lll)chloride in the presence of
sodi um peri odate, ozone, and @t hers known to person
skilled in the art. According to a further genera
tRinYitom: Potﬁﬁl‘ H‘f@%ﬂﬁﬁlagfg vﬁ?f IUli@b @Ibllsec %Bttptﬁ;g %‘éﬁ'istrﬁgy bEformed or
al ternative conpoun 0 Fornu oyi ng
mt@rqoabttr@dluning ngoencbangegesin @clmq@pses wel | known by a
person skilled in the art. If the above set of genera
y, t
RS T8Nk Tin AT BRSert SRl B 66 1R B8 B of gommo cxamples,
whitleanemdi ednstsuddan bt hizwey at himdting thé scoperpihe its/endion.
Formula (1), suitable nethods of preparation known by
erson skilled in the art should be used. In
€§5i3F3¥, the synthesis pathways for any individual
THI BRI g Sfartr@ratbiialé éomMmbrclallg @pginBlearert igdspeci fi ¢
substitutents of each nol ecul e and upon the ready

Sa%aampal@m poymgrcigliyiaxpitabls Fea Aldichessary: again such

1§c&ﬁéﬁ&1&%&fﬁte%ﬁ%é%&aﬁ VR30808 B CARALY, SKill
|n the art. For the protection and deprotection

Nadt-diothylandive cmmemm avaliagmfr‘éra Bddegh;and Greene et

unds thi s.invention can be
Pt P RS S lomur RN Al ol RBHEC Ll oo by
Nixeu@laisbprapylammefcbmmwawvaﬂamfr@;fn Mdrielgpr opri at e

sol vent. The pharmaceutic accept.abl e
onﬂlm formate %ommerc?a%ﬂr avaﬁ‘ablg/ from Alﬁric?h;

Lithium aluminum hydride commercially available from Aldrich;

Manganese oxide commercially available from Aldrich;

2,4-thiazolidinedione commercially available from Aldrich;

Rhodanine commercially available from Aldrich;

Beta-alanine commercially available from Aldrich;

4-fluoro-piperidine commercially available from Fluorochem;
4-trifluoromethyl-piperidine commercially available from Lancaster;

Glyoxal (Oxaldehyde) commercially available from Aldrich;

Tetrakis (triphenylphosphine) palladium commercially available from Aldrich;
Vinyltributylstannane commercially available from Aldrich;
6-iodo-2-picolin-5-01 commercially available from Acros;
(trimethylsilyl)acetylene commercially available from Aldrich;
Dichlorobis(triphenyl phosphine)palladium(IT) commercially available from Aldrich;
1,2 dichloro benzene commercially available from Aldrich;
2-amino-3-nitro-6-chloropyridine commercially available from ACROS;
Indium powder commercially available from Aldrich;

Formamidine acetate commercially available from Aldrich;
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acid addition salts of the conmpounds of Formula (1),
whi ch contain a basic center, may be prepared in a

waeeonwgemes®nal manner. For exanple, a sol ution PET/EP®05/054339

free base may be treated with a suitable acid, either
neat or in a suitable solution, and the resulting salt
isolated either by filtration or by evaporation under
vacuum of the reaction solvent. Pharmaceutically
accept abl e base addition salt# nmay be obtained in an
anal ogous manner by treating a solution of conpound of

I ' :Bath types of salts
%ﬁgéﬁ?ﬁojr&nlg or r‘l'qﬁl{ﬂe%r‘;gg%%/lgqutg@s Srsllglg’g i on- exchange
Osmsium telawhidd cpmescrcialy avamilabloiftoowAllgichhe present

inventi o ha t.r.at.ed .reans of sone
SFRbhI I bBhReF

lue?el llll lv%ﬁ bl
Ar & notrEYRS e 0 be viewed as
4,6-mi¢hlerg-tfieoppridiee @mmdiciailyvedilable fronEXRIghes: The
following starting material s comercially avail able
glbegyanting comBisFar ]y avatfle fremaMftichiy ai | abl e from

NG difdblinPe SRMEN a1 G0hibR 8o 2adkaxy! ate commercial 'y
avai |l abl e from Al drich; N, N-diethylaniline
N itradndoliag commersiallyiavailabteofiomiAddiigt; Phosphor us

. ' ercial | ' e from Al.dii.ch, e
ARG BAEHE peirtrbeRifds AT ihleTHm Aldricn
%Cgro'ra;iﬂopaﬁmmfohjdrchlfoeiﬂaabrﬁmﬁmium(rja@hiwbﬂqﬂm aSilllha‘ﬂ:H; e from

rich; Li [ ym num ride rci
@U%‘i"m& a&“l“i%’i‘?ﬁ%&“ﬂ% FOMIRERS %@1%%% é&%f{-‘mysé"i- ally
avai |l able from Al drich; 2,4-thiazolidi nedi one

commercially available from Al dri ch; Rhodani ne
ThenBl-Ci MR, and,/MiS) datg providedninthgrexamples described below are obtained as

followed: HPLC: column Waters Symmetry C8 50 x 4.6 mm, Conditions: MeCN/H,0O, 5 to
100% (8 min), max plot 230400 nm; Mass spectra: PE-SCIEX API 150 EX (APCI and
ESI), LC/MS spectra: Waters ZMD (ES); "H-NMR: Bruker DPX-300MHz.

=

Preparative HPLC purifications are performed with HPLC Waters Prep LC 4000 System
equipped with columns Prep Nova-Pak®HR C186 um 604, 40x30 mm (up to 100mg) or
with XTerra® Prep MS C8, 10 pm, 50x300 mm (up to 1 g). All the purifications are
performed with a gradient of MeCN/H,0 0.09% TFA. The semi-preparative reverse-phase
HPLC are performed with the Biotage Parallex Flex System equipped with colums
Supelcosil™ ABZ+Plus (25 cm x 21.2 mm, 12 pm); UV detection at 254 nm and 220 nm;
flow 20 mL/min (up to 50 mg). TLC Analysis is performed on Merck Precoated 60 Fas4
plates. Purifications by flash chromatography are performed on SiO, support, using
cyclohexane/EtOAc or DCM/MeOH mixtures as eluents.

Intermediate 1.1: Dimethyl (2E)-2-[(2.4-diox0-1.2.3.4-tetrahvdro-5-pyrimidinyl)-

amino]-2-butenedioate (Scheme 7)
To a suspension of 5-aminouracil (B)(4.0 g; 31.5 mmol; 1 eq.) in MeOH (120.00 mL) was

added dimethyl acetylenedicarboxylate (C) (5.0 g; 35.2 mmol; 1.1 eq.). The suspension was
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Bet a- al ani ne conmercially available from Al drich;
4-fl uoro-piperidine conmmercially available from

wo-bmwenowhem 4-trifl uoronethyl - pi peridi ne comeeTERL00Y054339

avai |l abl e from Lancaster; d yoxal (Oxal dehyde)
commercially available fromAldrich; Tetrakis
(triphenyl phosphi ne) palladi um commercially avail abl e
fromAl drich; Vinyltributylstannane comercially

avai |l abl e from Al drich; 6-ioda 2-picolin-5-ol

commerci al l'y avail abl e from Acr os;

‘Hﬁrl CLJMD cﬁ%or og[%sryé%(,?lp yg&&rﬁosph156 %| ?%n—?ﬁ%(’hd was

fditemete tec R Eb1dydinettiyl z{bE)sH(thdwxw 231 -tetraly dito-SHyyointdinyl)amino]-2-

nz i efromAIdrich;
% ﬁ&ﬁ%tegggmaéﬁﬁ’gh mre lﬂyef 9 ne commercially
&Ylauﬂtﬁzhb @; Vicn9AZREGimUladl, i, OgN BIPLCOPOTRY:3i58 | HPLC (H,O TFA
ava| ‘avail abl e from AI drich; Formani di ne acet ate

| RE@HE); B30 HATicH ot LENYR(DMSO-A6) $3.64 G,

Y H@Xi
o A 1@@? PRIDAG R SHEE 18] 15, 1
IdE}ﬂ\vﬂﬁerAZalESIvRa&mn) aBb eZTG,aﬁS,Almr(Mﬁﬁ) 208, 236, 268(M 1).
2,6-Di chloro-3-nitropyridine commercially avai | abl e
fromAI drich; 3,5-D nmethoxyaniline comercially

EY&hieﬂbit@lhEM@t 13(4 slﬂr;ioﬁr- exdhydr 3.0 imidine-

ri y
W(SFWWMH ch 4- (Di met hyl ani no) butyric acid
1095 @iedpl40fdcH §1a610 THREEA %fﬁlzl ¥ Fohdk& KPR HinEMyl 2E)2-[(2,4-

dioxo-1,2,3 4-tetrahydro-5-pyrimidinyl)Jamino]-2-butenedioate (Intermediate 1.1) (38.5 g;

0.14 mol; 1 eq.) dowtherm(R) A (1 L)(phenyl ether-biphenyl eutectic). The suspension was
stirred with a mechanical stirrer under argon and heated to 220°C. The reaction was
monitored by HPLC/LC/MS. After 3 hours the reaction was stopped by cooling followed
by the addition of 300 mL of petroleum ether. The resulting precipitate was filtered and
washed with DMF (2x100 mL). Methyl 2,4,8-trioxo-1,2,3,4,5,8 hexahydropyrido[3,2-
d]pyrimidine-6-carboxylate (21.02 g; 62%) (Intermediate 1.2) was isolated as a yellow
powder in 100% HPLC purity.

Amount: 21.0g; Yield: 62 %; Formula: CoH;0sN3; 1H NMR (DMSO-d6) 6 3.87 (s, 3H),
7.58 (s, 1H), 10.90 (s, 1H), 11.56 (s, 1H), 12.10 (br, 1H).

Intermediate 1.3: Methyl 2.4.8-trichloropyrido[3.2-d]pyrimidine-6-carboxvlate

(Scheme 7)

A solution of methyl 2,4,8-trioxo-1,2,3,4,5,8-hexahydropyrido[3,2-d]pyrimidine-6-
carboxylate (Intermediate 1.2) (9 g; 37.95 mmol; 1 eq.) and N,N-diethylaniline (10 mL) in
phosphorus oxychloride (174 mL) was heated at reflux overnight. The solution was
concentrated in vacuum. The black oil was poured slowly onto ice. Ethyl acetate was added
and the organic phase was washed with water until pH=6. The organic layers were dried

over magnesium sulfate, filtered and concentrated. Methyl 2,4,8-trichloropyrido[3,2-
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3- Chl or opr opanesul fonyl chloride commercially
avai |l abl e from Al dri ch; Chl oronet hanesul fonyl chl oride

waeeomseass@l |y avail able from Al fa Aesar. The HRUIZEPNMRS4339

and MS data provided in the exanpl es descri bed bel ow
are obtained as foll owed: HPLC: colum Waters Symetry
C8 50 x 4.6 mm Conditions: MeCN H2O, 5 to 100% (8
mn), max plot 230700 nm Mass spectra: PE-SCl EX API
150 EX (APCI and ESI), LC Ms spectra: Waters ZMD (ES);
1H NMR: Bruker DPX-SOOI\/HZ Preparative HPLC

ihidfild-ORBo:R e P B 1.8) HelC Y5665 RRePplelipitated in
il ? YRR

0 System equi ppe ums Prep Nova- Pak
ogkloBéxamenas qmmld&)lﬁblnrﬁ&% wliCopllrtmm@n_ml_ Wi Sgh Yieldy ¥ ¥; JFormula:

Pt AR TepEHER Gl ¥ 7y el b o Tra 010

AECNTR Q. 03909% {fity); ARG 9%eN3 0P R AAMS MIZEEST: T8 -(RIBSESS ; 293

HPLC are perforned W th the Biot age ParalTex Fl ex
/sldem equi pped with col ums Supel cosil (tm) ABZ+Pl us
(25 cmx 21.2 mm 12 nm; UV detection at 254 nm and
220 nm flow 20 nL/mn (up to 50 ng). TLC Analysis is
earinedivge 1 4n Mdthyd R.Sdiehloas-de 1 §perifin 2-d]pyrimidine-6-

Puri fi cakﬁ'ﬁ?‘?s flash chromat ography are perfornmed on

%F@% i ng cycl ohexane/ Et OAc or DCM MeOH

T6 %Eélﬁﬁ@n aﬁnahylem s-tnbmble,wmb[mrﬂ idfde fBedaydxylate (4.65 g; 15.9
4-di oxo- 1. 4-tetrahvdro-5-pyrim di nvnam

2E
( i 126%b9@?@meémte 1(%&% @ﬁeom)rﬂerél"& ol yeas sidded Brethyldiisopropyl
r.agid mid( M
a?nllg‘g](‘pogim évvas adﬁg% %i ?r%lﬁﬁ)ft acet y‘?oggégd(liociar{] E)oxyl é? (Seomtlon of
piridire. 0.5, mB51329 muool; 1%kq)) iv@cdtoniftile (Zusyhe rveis added dropwise. The

wasstirred oom. t-e raturefor 46h. The reaction -
R0 et S LR R g YR o icpastiy ] S B myecipiace
thl”ﬁitdi‘ed washed with MeOH and dried under vacuum to afford methyl 2 8-d1chloro-4-
q S24d|ool 2,3, 4-tetrahydro-5-pyrimdin g

6 Tp&erlgmy ypyrido| 3,2-d]pyrimidine-6-carboxylate (Intermediate 1.4) ( 98 g; 73%) as
a pink solid in 98.8% HPLC purity; Amount: 3.98 g; Yield: 73%; Formula: C14H;40,CI,Ny;
1H NMR (DMSO0-d6) 5 1.71 (sl, 6H), 3.92 (s, 3H), 4.01 (sl, 2H), 4.82 (s], 2H), 8.42 (s, 1H);
LC-MS: M/Z ESI: Rt (min) 2.02 ; 341.02, 342.89 (M+1); HPLC (H,O TFA 0.1%- ACN

TFA 0.05%): Rt (min); Area % = 4.27; 98.84.

Intermediate 1.5: Methyl 4-(1-piperidinvl)pyrido|3.2-d]pyrimidine-6-carboxvlate

(Scheme 8)

To a round-bottom flask were added palladium (540 mg; 0.51 mmol; 0.05 eq.) isopropanol
(90 mL). Ar was bubbled in this mixture. A degazed ammonium formate solution in water
(2.56 g, 40.6 mmol, 4 eq., in 4 mL of water) was added, followed by methyl 2,8-dichloro4-
(1-piperidinyl)pyrido[3,2-d]pyrimidine-6-carboxylate (Intermediate 1.4) (3.46 g; 10.5
mmol; 1 eq.) and degazed isopropanol (10 mL). After 30 min, a second batch of
ammonium formate was added as solution in water (2.56 g, 40.6 mmol, 4 eq., in 4 mL of
water). Finally, after additional 30 min, another 8 equivalents of ammonium formate in

water were (5.12 g, 81.2 mmol, 8 eq., in 8 mL of water). The mixture was then stirred at rt.
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but enedi oate (8.0 g, 95% (Internediate 1.1). Anount :
8.0 ¢g; Yield : 95% Fornula : CLOHL106N3; HPLC Purity

WO 285680466dHPLC (H O TFA 0. 1% ACN TFA 0. 05% : ReCT/RP20)3/054339

Area %= 1.37; 93.61 ; IHNWVR (DVBO-d6) d 3.64 (s, 3H),
3.66 (s, 3H), 5.21 (s, IH), 7.42 (s, IH, 9.07 (s,

IH), 10.86 (br, IH), 11.31 (br, IH; LCGCM: MZ ESI:
Rt (mn) 0.85; 210, 238, 270 (M+l) ; 208, 236, 268
(M1). Internediate 1.2: Methgd

2A8-trioxo-1, 2,3, 4,5, 8-hexahvdropyrido[ 3, 2-dl pyrimdin

(fll'elt'n?%{é %ﬁ@ feattﬁro(lgf RENE. THe filrafs Wad %Ja@&gfl%gn?ﬁé( ﬁlfuh@%i‘oduct was

a refl Gx condenser was
cﬁ%E)veQ 1{1(12CM- and washed with water and brlne Organic phase was dried over

R, faff, TuGRA A H o4 )0 by P beAu SR 2.0
pi»@mlmﬁém&}boﬁy(atel(zm ghe3ty) (Iﬁtdi'ﬁfediuté) neS)yis ety&l&mﬁ isélid in 92.9%
The suspension was stirred wt hanj cal stirrer

TiPlele Purdiy g bis RrAduterassiacd g %Westenw&ﬁ%ie&% Rutification.
ABBidi03 86! bylelzf’b o/r%maﬁf:aﬁc 5§N99mwmﬁ?pm%m 70 (s1, 6H),

moppdby cool’img fo The adartion of
92 64 3H¢,t44)2 eun,mlé); B, (dTme 9 HszullHD B ede dipP tHe, éH&Ma&SZ (s, 1H);

ﬁ.@ gy{g‘%‘é[ tzﬁ b2 88; LC-MS: M/Z

Eﬂlpufqnﬁhm 5e; @xmww at e (21 02 g; 62% _
(I nt er medi ate 1. 2) was isolated as a yell ow powder in
100% HPLC purity. Armunt : 21.Qg; i eI d: 62 %

, Sy xﬁlthﬁhi) (Scheme 6)

Mbt}lyl 4-@1-91pnadﬁnm]t)@rﬂo[§ 2- N/];whmldme-&carboxylate (Intermedlate 1.5) 44 g;
](26§4 ﬁlmr?e’ i75:q R9RY gdld%[ i '121-[14dk m Sldhe solu? (r)IP 5 lcc‘%lgd down to -
35°C (internal temperature). Lithium aluminum hydride (8.1 mL; 1.00 M; 8.1 mmol; 0.50
eq.) was added dropwise. After 2h30 at -35°C the reaction was complete. Water (8.1 mL)

was added and the temperature was allowed to warm up to rt. Afier addition of MeOH (8
mL), the mixture was filtered through Celite, and widely rinsed with DCM/MeOH 1:1
mixture. Solvents were removed under reduced pressure to give [4-(1-
piperidinyl)pyrido[3,2-d]pyrimidin-6-ylJmethanol (Intermediate 1.6) (3.99 g; quantitative
yield) in 92.9% HPLC purity. This product was used in the next step without further
purification. Amount: 3.99 g; Yield: 100%; Formula: Ci3H;60N4; 1H NMR (DMSO-d6)
1.64 (m, 6H), 4.32 (sl, 4H), 4.66 (s, 2H), 7.86 (d, J =9 Hz, 1H), 8.06 (d, ] = 9 Hz, 1H), 8.44
(s, 1H); LC-MS: M/Z ESI: Rt (min) 1.24; 245.08 (M+1); HPLC (H,O TFA 0.1%-ACN
TFA 0.05%): Rt (min); Area % = 1.39; 92.88.

Intermediate 1.7 : 4-(1-piperidinyl)pyrido|3.2-d]pyrimidine-6-carbaldehyde (Scheme
6)

[4-(1-piperidinyl)pyrido[3,2-dJpyrimidin-6-ylJmethanol (Intermediate 1.6) (3.95 g; 16.2
mmol; 1.00 eq.) was dissolved in DCM (160 mL). The solution was cooled down to 0°C

and manganese oxide (16.5 g; 0.162 mol; 10 eq.) was added. The reaction was stirred 5 min
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A solution of nethyl
2,4,8-trioxo-1,2,3,4,5, 8 hexahydi Qoyri do[ 3, 2-d] pyrimd

WO pwed2466@r boxyl ate (Intermediate 12) (9 g; 37POBEPI00$/(054339

1 eq.) and N,N-diethylaniline (10 nL) in phosphorus
oxychloride (174 nL) was heated at reflux overnight.
The sol ution was concentrated in vacuum The bl ack oil
was poured slowy onto ice. Ethyl acetate was added
and the organi c phase was was4éted with water until
pH=6. The organic | ayers were dried over nmagnesi um

2 b€ o\fem lﬁra?gt ?’:}g (%HQ&S he @6@9131&{9 Mﬁdz wag addfd after 12 hours

2,4,8-tric ] pyri m di né-6- car boxy
and r20ehrouesdtee batthﬁ)of (4696@ @ 8.489%nolydeqpr Adiep?@ hows, the reactlon was

SHETABE, 05038, B B At P,
v(/i@a@lﬁl)sed with 2DCHI/M36H, 18. #ixtGfe, JoentsHRefe fdrhdved Fhder reduced

1% ACN TFA Ar % = 7
H?@S“;B toﬁ/gllze gs(l(?pl%gr@%ylmynﬂolggz) &]pggl%?clamp-}:grbgldehy%e (Intermediate
1, ﬂt THITEHLAICE whs Ased VRl thY lhext step without further purification, Amount; 4.1 g;
8-di chl oro-4- (| -piperidinyl)pyrido[3, 2-dl pyri m dine-

Esmulaz S0sthh@QNe MBRLG nsity) 58784 %; EEHVIBI Mﬂ{ZrESIn&t Hgiin) 1.53; 243.06
(f@r“lgsHi)f_bC rBX ol [21a3E 1HAPY s :d%tng?lﬁ) %«%@?‘3)‘\4' P86 58.84. 1H

NI (@Msoldsgéés@mqs rnH) M(sadﬂgcs 6-(&t, Dy, 46QHDPY.HO0 (1, 6H).
amne (4 nm; 23.8 mmol; 1.5 eq.). The m xture was
cool ed down to 00C. A sol ution of pi peridine (1.57 nm;

Thterthedidtt 2.1 4€@-fludrd-pip&idiniltyl)-beride]8,2 Viﬁﬁdﬁ@ﬁie&rbaldeh de

T OPW SE. € MxXLure was stirre mn a e

(brhemesed am8)part | y concentrated and the preci pi tate
V.

'ft’}%stg fclgr ?B&rgd ﬁ%ﬁs - :L:\{% erﬁfﬂee}glléwﬂg fthe feﬁgfdpi)rocedure

deberjbicp elior dhmyyrﬁthrym ofoilﬁelﬁneﬂlﬁyrl.ﬁ(d:hwwﬁ-ﬁcancbd)cyAabent: 4.15 g;

B‘;?[pl@mggg ﬁ%@f@%ﬁﬁlmt%@w%%@mw 2.26; 261.08

voriuHRLC @OHIFORGZ2MEN TFA 0.05%): Rt (min); Area % = 1.19; 89.16; 1H

NMR (DMSO-d6) & 10.01 (s, 1H), 8.60 (s, 1H), 8.23 (m, 2H), 5.00 (m, 1H), 4.51 (1, 4H),
1.91 (1, 4H).

Intermediate 3.1 : 4(4-(trifluoromethyl)-piperidin-1-yl)-pyrido[3.2-d]pyrimidine-6-

carbaldehyde (Schemes 6 and 8)

The title compound was obtained using 4-trifluoromethyl-piperidine following the general
procedure described for the synthesis of intermediate 1.7 (Schemes 5 and 7). Amount: 4.8
g; Formula: Ci4H130F3N4; HPLC Purity: 67.12%; LC-MS: M/Z ESI: Rt (3min) 1.75;
311.04 (M+1); HPLC (H,O TFA 0.1%-ACN TFA 0.05%): Rt (min); Area % = 1.89; 67.12;
1H NMR (DMSO0-d6) & 10.03 (s, 1H), 8.62 (s, 1H), 8.18 (s, 2H), 3.22 (t, 2H), 2.48 (m, 2H),
2.08 (d, 2H), 1.80 (m, 3H).
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IHNWR (DMSO-d6) d 1.71 (si, 6H), 3.92 (s, 3H), 4.01

(si, 2H), 4.82 (si, 2H), 8.42 (s, IH); LCMs. MZ ESI:
wWaRRoop24856 2. 02 ; 341. 02, 342.89 (M+H); HPLC ( HQ/EFM05/054339

Q1% ACN TFA QO05%: Rt (min); Area %= 4.27; 98.84.

Internediate 1.5: Methyl

4- (1 - pi peridi nvOpyrido[ 3. 2-dl pyri m di ne-6-car boxyl ate

(Schenme 8) To a round-bottom flask were added

pal | adi um (540 ng; 0.51 mmol ;480. 05 eq.) i sopropanol

(90 mL). Ar was bubbled in this mxture. A degazed

L 0 | , 40.6 mol ,

ERTRLANTL L gt A8 2 ol B ooy 1 4y ety

22@181119|—3e1mltmf6@ch10r0pyr1dme (3 g, 17.3 mmol, 1 eq.) was dlssolved in THF (50 mL) at

TR R Lot 118 0 R SRS YRLHCE %5 i) was

dddehgledly sdpesadion (hhlxl(uﬂd)stﬁie)i at ﬂffbﬁu hatrs."When ﬂleﬁeaetﬁmﬂwas finished,
D oL L0 ot i 100e 23, R hSle sv (12 mL)
D gl M arfthé 501%1 Héﬂ&@@dmﬂn&r‘eﬂracﬁﬂ%ﬂ? Eth§] acetate. Orgamc phases
equi val ents of anmonium fornate in water were (5.12

ware dripgrwiith ngagaesiumsplfge ravapdratgd vader vaquven andaesyBngery ¢ material

pugll%lgil %'5: ﬂfﬁﬁ gl?:%halogag)ﬁiélgfng Qgclgfr}«g aL%/e&lﬁéc%gaE%Q?ﬂqr (%ve 5 gofa
red il dllﬂémhediaie |4r1) DGhb@ndl . ngsﬁ&:ﬂh \60 4, Buin@la: GgH%NaCl HPLC Purity:
195 N “”&)SXI 82 0.5 min; 98%; 1H

ﬁM@(ﬁMQ@I&%%ﬁ(HﬁHq@i Qﬂ%s 36 ¢, 11 H4i J=8Hz), 5.78 (m, 2H, NH,),

pyr I m di ne- 6- car boxyl’at & ernedi ate
475(m, QéIsI\H{zydLG‘MS;MZIES_LRt (912111}9% Hﬁna%tﬂ(ﬂ\dﬂ) Thi s
product was used in the next step wi thout further
purification. Amount: 2.29 g; Yield : 82 % Fornula :

Iﬁiéﬂiedﬁt&ﬁ,zdr ?fLethz 3d aazina@chahe 1@)H) 3 92

% 6&11013)—23 -gylpﬁmeq(lq.q?me gllggrneeéhatp ﬁ)l) (HSL @99 IIEI@’IT s /QqQVYLay dissolved in
Tliiﬂ@;l(i@: I @8xal [8.84 HINI18.1AMERL .5 of:)8Ras Ailc8%nd lrlacl{Bh mixture

stirred at rt for 2 hours. Reaction was monitored by RP-HPLC. THF was evaporated,

residue re-dissolved in ethyl acetate (30 mL). Organic phases washed twice with saturated
NayCO3, dried with magnesium sulfate and evaporated under vacuum to give 1.15 g of the
expected compound as a white solid (Intermediate 4.2). Amount: 1.15 g; Yield: 100 %;
Formula: C;H4N3Cl; HPLC Purity: 98%; HPLC (H,O TFA 0.1%-ACN TFA 0.05%): Rt
(min); Area % = 1.2 min; 98%; 1H NMR (CDCl) 6 9.0 (s, 1H), 8.88 (s, 1H), 8.36 (d, 1H,
J=8Hz), 7.67 (d, 1H, J= 8Hz); LC-MS: M/Z ESI: Rt (min) 0.68 min, 167.0 (M+1).

Intermediate 4.3 : 6-Vinyl-pyrido[2.3-b]pyrazine (Scheme 10)

6-chloropyrido[2,3-b]pyrazine (Intermediate 4.2) (3 g, 18.12 mmol, 1.00 eq.) was
dissolved in THF (150mL) and degassed with nitrogen at rt for 10 minutes. Tetrakis
(triphenylphosphine) palladium(0) (1.46 g, 1.27 mmol, 0.07 eq.) and vinyltributylstannane
(7.47 mL, 23.5 mmol, 1.3eq.) were added and reaction mixture was stirred at 65°C for 3
hours. THF was evaporated and crude purified directly by flash chromatography using
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ESI: Rt (mn) 1.58 ; 273.10 (Mt ). Internediate 1.6:
[4- (] -piperidinyl)pyrido[3,2-dl pyrimdin-6-yll nethanol

w@ Sohemesed) Met hyl PCT/EP2005/054339

4- (1 -piperidinyl)pyrido[3,2-d]pyrimdine-6-carboxyl ate
(Internediate 1.5) (4.4 g; 16.2 mol; 1 eq.) was

di ssolved in THF (176 nL) and the sol ution was cool ed

down to - 35C (internal tenperature). Lithium alum num
hydride (8.1 nL; 1.00 M 8.1 4ol ; 0.50 eq.) was added
dropwi se. After 2h30 at -35C the reaction was

%@Hg;ﬁﬁg/&%lgﬁ&%{até /2]) tS”gl)ve\Qaﬁg Q)dl?x@ gxﬁ&%éllt gh@%?ﬁfl\l%gﬂ_ll@&iate 4.3)

to warm up to It After
s oidngo bfie Aiounty 23 gyiicld:i 1% Festnular GaiNs CHPLE uriss 98%; HPLC

(‘ﬁéﬁeﬁ‘%rél?‘%‘?ﬁcw EPAS@%HJZE%@H%A@#? PLVENL 99T fir NMR

(DMEO RGP, W (@le)I 398! @0[13) 3:48) (@y 1HT-8H),67.94 IdrﬂHhaﬂ@Hz) 6.90
Internediate 1. O(Hﬂ 8 quantitative ¥I8|d
(dd.. by ’(17&711; |J¢1sy 10k 6.5 dd@scleh@sﬂgéTa e§t80 (dd, 1H,

S a2 fefosor E S M LR G o RSt RAE

1.64 (m 6H, 4.32 (s., 4H) 4.66 (s, 2H), 7.86 (d, J
9 | K, 2808

E ﬁ‘f‘}("m‘ﬁjﬁm (HO

6Tﬁﬁy%yﬁ%[2\@%]ﬂ_ﬁﬁm@ %%rmeﬁiaté WU)‘XI gAG 82 n¥él, 1.c4:was dissolved in
| nt er medi at

methanoh (20smf.y pnd goolsdy 4%1[ © -F0YF oy errHcollreol mixtysIof enyagn/ozone

as( ?]QH %ﬁbl@a hrou for 20 minutgs. The reactio was mo tored b PC using
pi peri |ny pyrldgf 2- d']]‘ pyrim l“]l gn
c(ybhvherane’dihat acclat6§R/2)3Wdsn gl;le mﬁctmnnmsl ﬁmmed,odlmqm)ylswu‘gie (0.1 mL)

S5 g P ek gRnctin 01 s, Y Py S98, Gvorgsa uncer
\&Guﬁm\/\&ﬁd a0deg. off NBrideEs3-bpyranis- @&arbalc&sﬂly&e MvartreddV6red. Crude
then overnight at it.. To conplete the conversion,

mpepal was aaleed gxp@@pt ﬁlgthﬁroglllr ication (Intermediate 4.4). Amount: 0.60 g;

Yield: 60 %; Formula: CsHsN;0; HPLC Purity: 90%; HPLC (H,O TFA 0.1%-ACN TFA
0.05%): Rt (min); Area % = 0.90 min; 90%; 1H NMR (DMS0-d6) § 10.1 (1, 1H), 9.05 (s,

1H), 8.95 (s, 1H), 8.70 (d, 1H, J=8Hz), 8.20 (d, 1H, J= 8Hz); LC-MS: M/Z ESL: Rt (min)
0.76 min, 158.13 (M+1).

Intermediate 5.1: 5-Methyl-2-trimethylsilanyl-furo[3.2-b]pyridine (Scheme 11)

To a degased solution of 6-iodo-2-picolin-5-01 (855 mg; 3.64 mmol; 1.00 eq.) in
triethylamine (20.00 mL) were added (trimethylsilyl)acetylene (1 g; 10.19 mmol; 2.80 eq.) ,
cuprous iodide (90.07 mg; 0.47 mmol; 0.13 eq.) and dichlorobis(triphenyl phosphine)
palladium(IT) (229.82 mg; 0.33 mmol; 0.09 eq.) . The solution was heated under reflux.
After 3h, the reaction was complete, and allowed to cool down to rt. The solution was
filtered over celite (washed with AcOEt and MeOH). The solvents were removed. AcOEt
and water were added and the combined organic layers were dried over magnesium sulfate,
filtered and concentrated to give the expected compound. The crude was purified by short

flash chromatography using cyclohexane then AcOEt/Cyclohexane 20/80 to afford 603 mg
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and 20 hours (two batches of 4.96 g; 48.48 mmol; 3
eq.). After 20 hours, the reaction was conplete. MOH

W@ 1®6/0m6y6 was added and the m xture was filterBdi/EP2005/054339

through Celite, and widely rinsed with DCM MeCH 1:1

m xture. Solvents were renoved under reduced pressure
to give

4- (| - pi peridinyl)pyrido[ 3, 2-d] pyri m di ne-6-car bal dehyd
e (Internediate 1.7). This prsduct was used in the
next step without further purification. Amount: 4.1 g;

%ﬂ%&e?%ﬁ%ﬂ%ﬁrﬂs\% a;s@%d:ggnlﬂé(ﬂl\l/lﬁ_ﬁatéﬁplﬁ 2_(%0':1& 1@%,3{ ield: 81 %;
KprhedaACN 1HIANQS@ISM nP3.1AVe HBLE (H,Q9TFA308%-ACN TFA

A RSN £ By 4 bR e S s,

7.10 (s, 1H), 7.06 (d, 1H, J=8. 5HZP 2.67 (s, 3H), 0.36 (s, 9H ; LC-MS: M/Z ESI: Rt (min)
4(4-f|uoro-p eridin yl) - pyrldo[32 pyrlmdlne 6-

L& win, 48600 MtSchenes 6 and 8) The title compound was
obt ai ned using 4-fluoro-piperidine follow ng the
general procedure descrlbed for t he synthe3|s of

Wi 2 %81515@”% o3 gl 1) oo
rﬁg,l%ZS\EthTFAeQ) @b ¥R -diftilorobenzpne Aeal Ywas iddbﬂ seBRiudBdioxide (486
J\%&%/EO d6bﬂ 'Plfql_})%ac(:)tinﬁlxwe W4'1F_|?leatid glide( Iinh%rﬁ)w)g\'réz g’t 220°C for

dhn trRé BB Rasdechcentrated under vacuum EtzO was added and the black solid was
4-(4-(trifluoronethyl)-piperidin-|I -y?bpé do[ 3, 2-dl p
filtorieddli Fee diltrater wes genseawateSoandnparifeda by 9shTral@0matqgeap y using

AT T ——_— -
B0oge Yield: 2k Hobadlaf 611H1@J@881I HEszPmtftyl 1811 SP4ardiRIAf ¢H,0 TFA
0 1%-ACKNEIES 0305 K] (ry; ATR¥IL 3 84 Sin; 81.83%; 1H NMR (CDCL) 5 10.19
(s, TH), 7.99 (d, 1H, J=8.50Hz), 7.89 (d, 1H, J=8.50Hz), 7.27 (s, 1H), 0.40 (s, 9H); LC-MS:

M/Z ESI: Rt (min) 1.86 min, 220 (M+1).

General procedures for the synthesis of intermediates 6 to 16.3:

General procedure I for substitution of intermediate PSd with R’NH, (Scheme 12):

A solution of 2,6-dibromo-3-nitropyridine (Intermediate 6 of formula P5d wherein Hal is
Br and R' is H) (1 eq.), arylamine (1.0-1.2 eq.), and triethylamine (2 eq.) in ethanol (5
mL/mmol) is stirred for 48 h at ambient temperature. Filtration of the resulting precipitate

furnishes the respective substitution product with high purity.

General procedure II for reduction (Scheme 12):

A mixture of the bromopyridine (1 eq.), indium powder (3-6 eq.), saturated ageous
ammonium chloride (8 ml/mmol), and ethanol (20 ml/mmol) is sirred under reflux for 4 h.

Filtration through Celite® and concentration of the filtrate in vacuo is followed by basic
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g; Formula: Cl4H130F3N4; HPLC Purity: 67.12% LC- M5
MZ ESI: Rt (3min) 1.75; 3 11.04 (M+l); HPLC (H20 TFA

WO 2866 TFA Q 05%: Rt (min); Area % = 1.89; PEIERDN5/054339

IH NVR (DMSO-d6) d 10.03 (s, IH), 8.62 (s, IH, 8.18
(s, 2H), 3.22 (t, 2H), 2.48 (m 2H), 2.08 (d, 2H),
1.80 (m 3H).Internediate 4. 1:
6- Chl or o- pyri di ne- 2, 3-di anmi ne (Schenme 10)
2-am no-3-niti O 6-chl oropyri dsine (3 g, 17.3 nol, 1
eq.) was dissolved in THF (50 nL) at it. Tin chloride
a

é&g&gﬂh( g‘ﬁ%ggi\r;\g lgyer gp%ﬁ@q)&w %ocﬁ sruggtgtaﬁgﬁégnée}(ﬂ&%tﬁ:&wﬂ acuo. The
rsmltnirrgectoeresnondrhgr dlanmmpysdmwmn usdnlemeathel oextwetsp without further

|st510ed reaction m xture was cool ed down to 00C and
R egted wi th sodi um hydr oxi de 5M (12 i) until pH 14
and the correspondi ng conmpound extracted with ethyl
acet ate Organl c. phases_were dried with nagnesi um

RloGNCIAEN (P38Berdad resul ting crude

Mlﬂ{ﬂ@éf cﬁ)éfﬁlhf)}%]ﬁﬂn{éy (1feh ?%rtﬁzﬁﬁiﬁiﬂétae&ﬁt@ REY eés)' zﬁﬂ 2-methoxyethanol
cycl ohexane/ et acet a 1/1) to give 1. a reqy
(89 Iml(mmph riﬁémedtléldﬂr r@)fluxmbhﬁh Tha nExtyre i c@lnelentra@d isyyvacuo and

PrLE | ABA, HPL
SRR I RN i B Gl R sonding
BrémbiRd4AMESD HyYidihe6. 67 (d, | H, H5, J 8Hz), 6. 36 (d
IH H4, J= 8Hz), 5.78 (m 2H, NH2), 4.75 (m 2H, NH):
LCMS: MZESI: Rt (mn) 0.1 mn, 144.0 (M+H).
Generalypdcalure IV Jor campling Sahemerl2ito[ 2, 3- bl pyr azi ne

A T L S

tBkakis(fphensaphosphiSdpalladiuh@0)l (01TRY,) id-tBlubkk [devRypcAslo@avith No, 20

and reaction mxture stirred at rt for 2 hours.

iRl 8Y) {esbies Mndes el {pr AR iimneentrpipn jip¥acso Ap6 chogptographic
ﬂu?ﬁibﬂib% f(%i@A%@iaYl@d ﬁ%&ﬁ)hy}leﬁgeh?et correSpdibing  QifARhilazo[4,5-

phases washed tw ce th saturated
b]pyridine.

General procedure V for oxidation of intermediate 4 (Scheme 13):

A mixture of vinylimidazo[4,5-b]pyridine (1 eq.), osmium tetroxide (0.1 eq.), sodium
periodate (34 eq.), 1,4-dioxane (30 ml/mmol), and water (25 ml/mmol) is stirred for 15-30
min at ambient temperature. The resulting slurry is diluted with even amounts of water and
ethyl acetate. After filtration through Celite®, the organic phase is dried over sodium
sulfate, concentrated in vacuo and purified via flash chromatography to yield the respective

formylimidazo[4,5-b]pyridine.
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Na2CO3, dried wth magnesi um sul fate and evapor at ed
under vacuumto give 1.15 g of the expected conpound

w@s00a/0debd € solid (I nternmediate 4.2). Anmount :PAT/EB20g3/054339

Yield : 100 % Formula : C7/HAN3C ; HPLC Purity : 98%
HPLC (H O TFA 0.1% ACN TFA Q 05%: Rt (min); Area %=
1.2 nin; 98% IHNW (CDCU) d 9.0 (s, IH), 8.88 (s,
IH), 8.36 (d, IH J=8Hz), 7.67 (d, IH J= 8Hz); LC Ms:
MZ ESI: Rt (mn) 0.68 min, 187.0 (MH). Internediate
4.3 : 6-Vinyl-pyrido[2.3-bl pyrazine (Schene 10)
4 dok - j iate 4.2) (3 g,
ﬁ@%{eqiaqp 2 @'?"’%. St 5?’3’;‘§)€S$2r MTHFE (150m) and
Al eystwseol contrhercially aylablat?,¢-dichloro-3-@itroppidies (10T@ gy &k8 samol) and

trh I i ne) .pal | adi up(d 4 , .27 . mmol .
§ b HEAIETEN ) oF Be il ol Bl i 49 b f Bhccnteated in
ViBWd, thelreS@iting reskiue iaadadinim Bt aaid Bhedrivith YhtaratdiSaqueous sodium
stirred at 65C for 3 hours. THF was evaporated and

tigagbrnaley The preanigiphaseds grigsh over spdipn srlfitasnsisonptrated in vacuo. The
HSUIRIC Yeddabie xane/ g isaﬁéﬁa&ﬁh&ﬁ/faﬂ%ér%&iﬁéﬁti& Aderiediate 6).

t he expected conpoun I ntermedi at e as an orange

Q@CAMS: A parity, R 7336 mif Eikshr 693 19in),Potz (G5 e BroNoY BF0ERS2/284 (M, 38),
Ly . 0806 TEA 0. 1% ACN TFA Q 05%) :

33?"2?%5%;@%796;185{@9:@%%% " 98% | H NVR (DVBO-d6) d

9.10 (s, IH), 8.98 (s, IH8.46 (d, IH J=8Hz), 7.95

(d. IH, J= 8Hz). 6.90 (d, Jgene1. 5Hz) . 5.80 (dd,

D

D,

I'H Jcis=10Hz, Jgen¥l.5Hz LCMs: MZ ESI: Rt (mn)

0.78 mn, 158.13 (Mtl). Inpnerngdigie 4.4 :

Pyri do[ 2. 3- bl pyrazi ne-6-carb vde (Schene 9)

6- vi nyl pyri do[ 2, 3- b] pyr azj ternmediate 4.3) ( 1 g,

6.37 mmol, 1 eq.) was dis30l ved in nethanol (20 nli)

and cool ed down to -70 OC. A gentle flux of a m xture

l%er tel73¢ -ﬂ%ﬁlot-ilﬁﬂrob elﬁ}'l?-&- 'nf §cl&gle 12

The title compound is obtained from 2,6-dibromo-3-nitropyridine (Intermediate 6) and

aniline in 95% yield following general procedure I (Intermediate 7.1). GC/MS: 99%
purity, tr 9.28 min (tr(sm: nitropyriding) 7.62 min), m/z 293/295 (M, 12), 168 (25), 140 (25), 77
(100) Finnegan LCQ.

The title compound is obtained from N-(5-bromo-2-nitrophenyl)-N-phenylamine
(Intermediate 7.1) in 97% following general procedure II. GC/MS: 99% purity, tr 9.69
min (trismy 9.27 min), m/z 263/265 (M, 45), 183 (19), 104 (18), 92 (23), 77 (42) Finnegan
LCQ.
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cycl ohexane/ et hyl acetate (8/2). Wen the reaction was
finished, dinethylsulfide (0.1 nL) was added and

wWo eme2ene was | eft at it for 30 mi nutes. Met hamOl/ERESs/054339

evapor at ed under vacuum and 600ng of

pyri do[ 2, 3- b] pyr azi ne- 6- car bal dehyde was recover ed.
Crude material was anal yzed w thout further
purification (Intermediate 4.4). Amount: 0.60 g;
Yield: 60 % Formula: C8H5N3G3 HPLC Purity : 90% HPLC
(H2O TFA 0.1% ACN TFA QO05% : Rt (min); Area %= 0.90
mn; 90% IH NVR (DVSO-d6)-d 10.1 (1, IH, 9.05 (s,
IH, 8.95 (s, IH, 8.70 IH, J=8Hz), 8.20 (d, IH,
J= 8Hz); LCGMS: MZ ESI: (mn) 0.76 mn, 158.13
(Mtl). Internmediate 5.1: N_ N _Br

5- Met hyl - 2-tri net hyl si | any \-M. 2- bl pyridi ne
(Schene 11) To a degased s i of

6-i odo-2-picolin-5-ol (855 ng; 3.64 mmol; 1.00 eqg.) in
triethylamne (20.00 nL) were added

Iglierrimré%iaqx 17.§| }ﬂ i lgl',; oi‘gssbip%rgli@lgéggc'l‘_l%l(l)le g[)

Thec hlitks olkbsipbiiridohény bbipihed phksie) G BrdnasiVeHphdrly)pytidR@-282diamine
; 0.33 [: 0. 9, The solutio t ed )
@R‘a&meﬁaﬁm&) mA&Olt"w@ﬂfo)ﬂpwglgr &EREm, chasﬁgm@@n%&&g' V%t @urity, tr
#93 BRdrkQ S92 milRW): D93/0Y5 (MNS5E bl iBON 18RE30) 11 Finnegan
over cgt {Ste (vvas]ﬁ}éd leth AcéEt aﬁ t( 6) . Tged)so @éor??s 5

I{feRe renoved. AcOEt and water were added and the

conbi ned organic |layers were dried over nagnesi um
sulfate, filtered and ctrated to give the

expect ed conmpound. The ctude was purified by short

fl ash chromatography usingjcycjohexane then

AcCEt / Cycl ohexane 20/ 80 t g afif or 3 ngof the desired
compound as a solid (Inter igte 5.1). Amount: 603

ng; Yield: 8 1 % Fornmula: C | HI5NOSi; HPLC Purity:
93.14% HPLC (H20 TFA 0.1% ACN TFA Q 05% Rt (rri n);

& ?gazt : lz-ﬂﬂeﬂ'l- -ginl 21—1m1dazo é vrl ine (Scheme SQ)

The title compound is obtained from 5-bromo-3-phenyl-3 H-imidazo[4,5-b]pyridine

(Intermediate 7.3) in 92% yield following general procedure IV. GC/MS: 97% purity, tr
8.94 min (trismy 9.23 min), m/z 221 (M, 100), 77 (58) Finnegan LCQ.

The title compound is obtained from 3-phenyl-5-vinyl-3 H-imidazo[4,5-b]pyridine
(Intermediate 7.4) in 36% yield following general procedure V. GC/MS: 97% purity, tr
9.20 min (trsmy 9.04 min), m/z 223 (M, 55), 195 (63), 77 (100) Finnegan LCQ.



10

15

20

7.10 (s, IH), 7.06 (d, IH J=8.5Hz), 2.67 (s, 3H),
0.36 (s, 9H; LGCMs: MZ ESI: Rt (mn) 1.89 mn,

WQOBs0Bt66dVIHl ) . |1 nternedi ate 5. 2: PCT/EP2005/054339

2-Trimet hyl silanyl -furo[ 3, 2-bl pyridi ne-5-car bal dehvde
(Schenme 11) To a sol ution of

5-nmet hyl -2-(trinmethylsilyl)iuro[ 3, 2-b] pyridine
(Internmediate 5.1) (600 ng; 2.92 nmmol; 1 eq.) in

1, 2-di chl or obenzene (12 nmL) was added sel eni um di oxi de
(486 ng; 4.38 mmol; 1.5 eq.). The reaction m xture was
heat ed under m crowave alp 22Q0Cd or 6h. The sol ution
was concentrated under ¥ac Et 20 was added and the
bl ack solid was filtered. iltrate was
concentrated and purified b% flash chromat ogr aphy

usi ng cycl ohexane then cycl BlcOEt 90/ 10
affording a solid (Interrred|até 2). Anount : 130ny;
Yield: 20 % Formula: O H®® ; HPLC Purity: 81.8%
HPLC (H O TFA 0. 1% ACN TFA Q.OS% Rt (min); Area %=

Iatéthedidte 8.3 1 V33 rontd-Nifkiré l-)N 4Qirh&hbfypHe laxﬁm%9
eme)iQ0 (s, 9H): LCMs: MZ ESI: Rt (min) 1.86 o,

'ﬁl?eotltfe'\@' éﬁ oufi®® nseE)lﬂle%% ?@ﬁp%{e i ee g?ﬂlﬁ ak)gila}}@ﬁ @Qﬁl?rémgf?} -nitropyridine

i nt er meaiat es r rocedur €
apd [Bs3-dimethoxyarofing mt EhyitldfodloRing ginttal E@:Nbﬂur@ EAHEN@ (over 10min

Prsra MERVADGRE & NepART B RBE G Br 01 (2R (58 i 798 mim

GRA/MS: 99% buﬂtye& 1)0 88aﬁ1yﬂ @E{b@%lu&p,?'nmg) 15@ nﬁﬂ) /z 35381255 (M, 100), 228

trlethlamneS g.) t hanol

@ P2 Pol7 648 anmeg@mbC&thtWBe(ﬂQ@ Mléz w%prw.%ho 84 (s, 1H),

i ?ﬁﬂﬂh‘(g‘r@bg_ﬁgggw(& 38, ii?%ﬁl’ i |ty;@’ég§i’$§ft ive
12):

procedure Il for reducti/@k@@%

HN N Br

H,N

12)
The title compound is obtained from N-(5-Bromo-2-nitrophenyl)-N-(3,5-dimethoxyphenyl)

amine (Intermediate 8.1) in 93% yield using genral procedure II. HPLC (over 10min 10-
85% MeCN/100mM aq. NaOAc): 96% purity, tr 8.38 min (trismy 10.12 min). GC/MS: 97%
purity, tr 11.47 min (trismy 10.15 min), m/z 323/325 (M, 100), 310/308 (33), 292/294 (39)
Finnegan LCQ.

N\ Br
.
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A m xture of the bronopyridine ( 1 eq.), indium powder
(3-6 eq.), saturated ageous ammoni um chl oride (8

waorkdoaopieyq and et hanol (20 ml/mmol) is sirred BPCTEP2005/054339

reflux for 4 h. Filtration through Celite(r) and
concentration of the filtrate in vacuo is followed by
basi cextraction. The organic layer is dried over

sodi um sul fate and concentrated in vacuo. The

resul ting correspondi ng di amssopyridine is used in the
next step w thout further purification. General

REASRINIESS! 5. ﬂrﬁﬁmcé/ﬁté-ﬁﬁh% B pHeRATR plitidasb 52

T NopyT T a ,
L&Md 2- msthoxyethanol (30 n1/mm|) is sirred

reflux he TNV 4 ntr ed|
C il oo B chapin 5 BPplibey’ B BREER Richaiaine 2
cﬁaxﬁdle egmt)rmahm el.z) it B8YLcyicld s hewiep rggnebalcpfmeauﬁaﬂo H4>L5: (over 10
] pyri Gener al procedurg IV for coupling (Sche
a

nyi) 10- &%oM?FMWOmMm%th*}% 28V parityy i 8i3di Wé“ ((tR@M) 8.40 min).
GAMS: 989 ydkng, (Y '10}5|6)ﬁ1ir”(t£(§1335r1347eﬁnﬂ) n9£1<_5,33/335 M, 79), 207 (100)
tetraki s(tri phenyl phosphi ne)pal | adi um( g.)
Kionegamb&CQdeoxygenated with N2, 20 n1/mm| n1) |s

stirred under reflux for 4 h. oQoncentrati on in vacuo

and chr omat ogr aphi c purd'fi catl on ( Et QAc/ hexane

gradient) yields the c,orrndl ng vinylim dazo[ 4, 5-

] pyridi ne. Ceneral proceﬁv for oxi dat| on of

internedi ate 4 (Schene 13):

vinylimdazo[4,5- ]pyridi ne<( ), osm um tetroxide

(0.1 eqg.), sodium periodate N3- eq ) 1, 4- di oxane (30
m/mmol), and water (25 mi/mmol) is stirred for 15-30

Tt dinitidiAeBi4¢ B4(3 5 DipRAIAxY pRenyD) S ving -3 L inti@as[ 415 bYpyridine
diluted wth even anounts of water and

(Scheme 12)
The title compound is obtained from 5-bromo-3-(3,5-dimethoxyphenyl)-3H-imidazo[4,5-

f"

blpyridine (Intermediate 8.3) in 57% yield following general procedure IV. HPLC (over
10min 10-85% MeCN/100mM aq. NaOAc): 99% purity, tr 8.39 min (trismy 8.51 min).
GC/MS: 99% purity, tg 10.36 min (trsmy 10.56 min), m/z 281 (M, 100) Finnegan LCQ.

carbaldehyde (Scheme 13)
The title compound is obtained from 3-(3,5-dimethoxyphenyl)-5-vinyl-3 H-imidazo[4,5-

blpyridine (Intermediate 8.4) in 56% yield following general procedure V. HPLC (over
10min 10-85% MeCN/100mM aq. NaOAc): 98% purity, tr 7.26 min (tzismy 8.39 min).
GC/MS: 99% purity, tr 10.32 min (tresmy 10.36 min), m/z 283 (M, 100) Finnegan LCQ.
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15

ethyl acetate. After filtration through Celite(r), the
organi ¢ phase is dried over sodiumsulfate,

wa@oneomes@t ed i n vacuo and purified via flash PCT/EP2005/054339

chromat ography to yield the respective
fornylimdazo[4,5- ]pyridine.Internedi ate 6:

2, 6-di brono-3-nitropyridine (Schenme 12) A m xture of
commercially avail able 2,6-dichloro-3-nitropyridine
(10.0 g; 51.8 nmol) and 33 wWis6HBr/ AcOH (120 nl) is
heated at 800C for 3h. The solution is concentrated in
vacuo, the resulting residug is taken into Et OAc and
i shed with saturated aqueou S(S)dl um bi car bonate. The
organi ¢ phase is dried oyen sogi um sul fate and
concentrated in vacuo. TQe )e ing product 14.4 ¢
(99% is used without furl purification
(Internmediate 6). GO M. 94%purity, tR 7.56 mn
(tR(SM 6.93 nin), mz (C5HRBr2N2) 280/282/284 (M

38), 222/ 224/ 226 (35), 76 WNQONEirBhegan LCQ
Internediate 7. 1: WM

LA5- brono- 2-ni t rophenvD-i \@, am ne (Schene 12) The
title conpound is obtained from

IAtEMIHdRIte 90 Fei-but9P5. 'Sﬁbﬂ%ﬁlo(-i-ﬁﬁt@é yBARidelindfBne-1-carboxylate

anitine 1n byl € OW Ng general procedure
diate 7.1). GC/I\/IS 99% purity, tR 9.28 mn

1?%%3&%;;]?&8@ ylré ggﬁtgﬁgd 7f5_(81§) fb:?%bﬁgxgé# %?f))?rﬁﬁne( Mhd lz%)tf-butyl 5-

dmlltlandtﬂmedt -earblox¥late (derived from commerc1a11y available 5-nitroindoline via N-

?qq;rrgte&t&i%&ﬁgbqeé %’%{r'egg{:]tgq%l (?I?%Gh]ilﬁro group vslﬁlcﬁ%Cl 1121)MJ(5]I$/EtOAc)

ih \9705 N @ rfvﬂcﬁwlﬁgt eﬁ&’apgwcéduré/ PPN eeN@0min 10-85% MeCN/0.1%
1 n

I nt er nedi at e 7% followi ng general procedure

A/HgQ):\18% Q’Q%Yp Glt |19)§5 IFIP% Or@® nivpowridpd ROV, ZE-NNYIR) (400 MHz,
f‘%‘i’ié 3?§31/021% (1'¥t)cé§ ﬁ‘% fs a%bé— sl&gﬂf 58 (s 9%1)( 735 (br s 0.6H), 7.31

I nhe
@®; BHQn@9B(¢,hEHyI4(33/ Pori tmzcﬂﬁ,z 814, (§- BIpYIrS6d (N OH) Spne S (EST) m/z
(Eg)ﬂlgomrm) 435.2/437.1 (M+1, 100) Finnegan LCQ.

3
-

HN

Intermediate 9.2: Tert-butyl S-[(3-amino-6-bromopyridin-2-yl)amino]indoline-1-

carboxylate (Scheme 12)

The title compound is obtained from fert-butyl 5-[(5-bromo-2-nitrophenyl)amino]indoline-

1-carboxylate (Intermediate 9.1) in 96% yield following general procedure II. HPLC (over



10

15

The title conpound is obtained from 6-Brono-
2-phenyl pyridine-2 ,3 -diamne (Internediate 7.2) in

wa isp24sbal f ol | owi ng general procedure |111. GRPMBEPDD054339

purity, tR9.23 mn (tR(SM 9.72 min), mz 273/275 (M

55), 194 (36), 167 (30), 77 (100) Finnegan LCQ
Internediate 7. 4:

3- Phenyl - 5-vinyl -3/r-imdazo[ 4. 5-61pyri di ne (Schene

12) The title conpound is obt#i ned from

5- br ono- 3- phenyl - 3H-i m dazo[ 4, 5- ] pyri dine

1p(0|n5r OILC Zg g‘r?gl @%@N@m Q% %@Hél)%s% E%ﬂygéﬁ" 992295 n@ﬁf @%& L 1M.§6 min). MS
(©@SD3n/mi Gt BN 2 403, M4010©M+1717000,59P 13 X nle@@nFin@ggan LCQ.

I nternediate 7.5:

3- Phenyl -3/ ?-i m dazol 4, 5 ’
(Schene 13) The title congpoung— s obtai ned from

3- phenyl -5-vinyl -3Him - ]pyridine
(Internmediate 7.4) in 36 &l d foll ow ng general
procedure V. GC/ ME: 97%p , tR9.20 mn (tR(SM
9.04 min), mz 223 (M 55), I\195 633, 77 (100)

Fi nnegan LCQ I nternedi ate 8 | =

: LMb- Br ono- 2- ni t rophenvD- L t hoxyphenvDam ne
(Schene 12) The title conpound is obtained from
commercial l'y avallable 2, 6- di brono- 3-ni tropyridi ne and

_dohne-l-

8 1ate Yelidrs Y, 'R 10.12 m n (tR(SM
nrer tE)yrl I ne .98 mn). GOM: 99%purity, tR 10.88

1Fl=mn iRy @Wp%mﬂr dpy ehiaingd) frpsolan-butyl n§-H32BHne§romppyridin-2-
y}%ﬁ%ﬂ%ﬁh - %}arg&éaatg 4@)15?6%2‘51?%)9%_&&“ Q%@Z 2‘}’%}? f(fl%vxmqg? general
pockuredlIL. IIIH)LC Go®t 10myin 2K)85% NBENA 00thM) aq.3NFBACS 976Hpurity, tr

B g8 Esmn Ch it M B e Gy BNEO D54 T Q168 M+, 91,

issglmm) (100) 315.1/317.2 (51) Finnegan LCQ.

o)

>T

Intermediate 9.4: Tert-butyl S-(S-vinyl-3H-imidazo[4.5-b]pyridin-3-yl)indoline-1-

carboxylate (Scheme 12)

The title compound is obtained from tert-butyl 5-(5-bromo-3 H-imidazo[4,5-b]pyridin-3-
yl)indoline-1-carboxylate (Intermediate 9.3) in 94% yield following general procedure IV.
HPLC (over 10min 10-85% MeCN/0.1% TFA/H20): 96% purity, tr 7.21 min (tr¢sm 8.51
min). "H-NMR (400 MHz, CDCls) § 8.21 (s, 1H), 8.04 (d, 1H), 7.98 (br s, 0.5H), 7.56 (s,
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12} The title conpound is obtained from
i V- (5-Brono-2-nitrophenyl)-iV-(3, 5-di net hoxyphenyl)

wW@eioae246bat er medi ate 8.1) in 93%yield using geRCT/AP2005/054339

procedure Il. HPLC (over 1Omn 10- 85% MeCN 100mM aq.
NaQAc): 96% purity, tR 8.38 mn (tR(SM 10.12 mn).
GO/ M. 97% purity, tR 11.47 mn (tR(SM 10.15 mn),
mz 323/325 (M 100), 310/308 (33), 292/294 (39)

Fi nnegan LCQ I nternedi ate 8. 358

5- Brono- 3- (3, 5- di met hoxyphenvD- 3

1&%) g%oslf 6'551%,'{%1133%%&?? ey (%Br AT, $b%d, 8, 6115 11), 5.42 (4, 1H),

ain
QOS(G»B{)dﬁdﬁ(haH);db@(yJ%@mpndl ne- 2, 3- di am ne
(Internmediate 8.2) in 43§ vyield follow ng general
procedure I11. HPLC (overN-1 m n 10-85% MeCN | OOTM ag.
NaQAc): 98% purity, nol n (tR(SM 8.40 min).

GC/ MS: 98% purity, .56 /mn (tR(SM 11.47 mn),
mz 333/335 (M 79), 0) Fi nnegan LCQ

I nternedi ate 8. 4:

i ne (Schene 12) Thetitle Ompo i's obtained from
5- br ono- 3- ( 3, 5- di met hoxyphejyl:2 H- i ni dazo[ 4, 5-
]pyridine (Internmediate 8.3) in 57%yield foll ow ng
general procedure IV HPLC (over |O’n n 10-85% MeCN

P

dimdx 1,&(, cg&aﬂe(l 100) F| nnegan LCQ I nter medi at é 8 5:
oxyphenyl -3/r-imdazor4.5-61pyridi ne-5-

T;Ig:r Bﬁcp @;gwyg@d( Scpkiamed 3"1;om tert-butyl 5-(5-vinyl-3 H-imidazo[4,5-b]pyridin-3-

yl)indoline-1-carboxylate (Intermediate 9.4) in 69% yield following general procedure V.

HPLC (over 10min 10-85% MeCN/0.1% TFA/H,0): 96% purity, tg 7.31 min (trsmy 7.21

min).

H
N

Intermediate 10.1: 3-(2.3-dihydro-1H-indol-5-y)-5-vinvyl-3H-imidazo[4.5-b]pyridine

(Scheme 12)

A mixture of tert-butyl 5-(5-vinyl-3H-imidazo[4,5-b]pyridin-3-yl)indoline-1-carboxylate
(Intermediate 9.4) (9.50 g, 26.21 mmol) (intermediate 9.4), 4 M HCI in 1,4-dioxane (200
ml), 2-propanol (30 ml), and dioxane (50 ml) is stirred for 1.5 h at ambient temperature.
The mixture is concentrated to dryness to furnish 9.50 g (98% yield) of the trihydrochloride
salt of the corresponding free amine. HPLC (over 10min 10-85% MeCN/100mM agq.
NaOAc): 99% purity, tx 6.64 min (trism 10.06 min). 'H-NMR (400 MHz, methanol-dy) &
9.97 (s, 1H), 8.34 (d, 1H), 8.12 (d, 1H), 8.04 (d, 1H), 7.85 (d, 1H), 7.82 (d, 1H), 7.63 (m,
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The title conpound is obtained from
3-(3, 5-di net hoxyphenyl )-5-vinyl -3 Himdazo[ 4, 5-

wO pysiogiene (I ntermediate 8.4) in 56%yield fol PONWEPZPO5/054339

general procedure V. HPLC (over | Omn 10-85%

MeCN 100mM aq. NaOAc): 98%purity, tR 7.26 mn (tR(SM
8.39 mn). GOMs: 99%purity, tR 10.32 mn (tR(SM
10.36 mn), mz 283 (M 100) Finnegan LCQ Internediate
9.1: Tert-butyl 59

5-[ (5-brono-2-nitrophenyl)am nolindoline-|-carboxyl ate

GHC 1 tql t r
e ror: S8, (.18, BTREUD, & &1 RPN O (A0} 3.52 6 20 pom.
MBi(RBY) mdo(G1slérll4 )08 R/t 1ad 80)( 22 @@MFﬁmeganddEQEr cially
avai | abl e 5-nitroindoling via NBoc protection and
subsequent reduction of t nitro group with H2/ Pd/ C
in MOH EtOAc) in 97%vyigl d foll ow ng general
procedure |I. HPLC (over 1'@xn 10-85% MeCN 0. 1%
TFAZH20): 99% purity, tR 5 mn (tR(SM
nitropyridine) 6.79 mn). .14 NVR (400 MHz, CDCl 3) : d
10.16 (s, IH), 8.31 (d, IH), 7.86 (br s, 0.4H), 7.49
(s, IH, 745(brs O6H)X |31\ d\IH) 6.92 (d,
IH), 4.03 (br t , , N 1.56 (s, 9H) ppm
M5 (ESI) mz (G 8H 19048rN 4) 435 2/ 437. 1 (M+l, 100)
Fi nneganLCQ Internediate 9.2: Tert- butyl

3-dam' no- 6 i gl l.ca bo

4.5-b

din®(@ckéme12) 5- br ono- 2- ni t r ophenyl ) am no] | ndoI i ne-
-carpboxylate (Internmediate 9.1) in 96%y

Aol | Biwg gedler aPB-@Podibylrpd H- mdolfﬁamScﬂmélri}fémﬁiaaqiétédn}pyndme

Anestl 1 DR 0 SR et icls 4935 7 B Mmo. -

tivIN (3Qﬁlheth§314&nﬂpﬁ@§zl)&arb&ﬂ)rmﬁe hpé@alilotid€)175.4 mg, 0.91 mmol), 4-

“bu
e By sy St (A G 6 3445 Pepaopranelciehoromethan §1Rand dsptirred for

ﬂod( ¥ Bhtert BEIRUA2 Ihe mixture is successively extracted with saturated aqueous
ammonium chloride and saturated aqueous sodium bicarbonate. The organic layer is dried
over sodium sulfate and concentrated in vacuo to render 139.1 mg (80%) of the respective
amide. HPLC (over 10min 10-85% MeCN/100mM aq. NaOAc): 99% purity, tr 6.43 min
(trsmy 6.64 min). GC/MS: 96% purity, tr 13.98 min, m/z 304 (M, 58), 262 (100), 207 (62)
Finnegan LCQ.
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The title conpound is obtained fromr -butyl
5-[ (3-am no- 6- br onopyri di n- 2-

W@ kgoawr4sed | ndol i ne-1 - carboxyl ate (I nternmedi at ePOI/RP20051054339

91% vyield foll ow ng general procedure Il11. HPLC (over
| Omin 10-85% MeCN/ | OO™M aq. NaQAc): 97% purity, tR
10.08 min (tR(SM 9.85 mn). M5 (ESI) nmz

(C19H19Br MdO2) 415.0/416.9 (M+H, 91), 359.1/361.0
(100), 315.1/317.2 (51) Finnegan LCQ Internedi ate
9.4: Tgrt-butyl

I% ér'i_he\‘l'idw | 10:3-

r ono- 3H—|mdazo[4 5- ]pyl‘ldln 3-

mmmmw_@b
Yol PP 5 Btk el 2y o AP logaPs i vim 1

1&@&&5?4,%%&11&%&5%&@)& 10525% p-ﬂl%l yiyld fofdwing ikeﬁﬂrﬁl procedure V.

}&%é (avey 40{%(1 1{)18&% P%’Ilc_al-ggll/ ](O&Fnl\g aqONgQﬁc) -pSg)Gp?.lgtyi H)S 58 min (tresm)
67.4§§llﬁ)bGC$IVISOt 51|YD98 1%116§R(é\g'13!9|8|)mm?, -2 308 SM, l6d), 284 $f00) Finnegan
(dd, I'H, 6 .19 (d, Y427°(d, UH). 4.05 (t, 2H),

Qs (t, 2H) 1 55 (s 9H) ppm Internediate 9.5:
Tgrt - butyl

5-(5-fornyl-3. Hi mdazo[zt}i’;-\(ii%ri di n-3-yl)indoline-Ic
arboxyl ate (Schene 13) TRe ti conmpound i s obt ai ned
fromtert-buty\ 5-(5-viny -3H-iyﬂ’dazo[4, 5- ]pyridin-3-
yl )i ndoline-I-carboxyl a termediate 9.4) in 69%
yield foll ow ng gener al edure V. HPLC (over |1 Omn

10- 85% MeCN 0. 1% TFAZH20): Q6% urlty, tR7.31 mn

(tR(SM 7.21 min). Interms |a e
3-(2.3-di hvdro-1g-indol - nyI Sg I mdazo[ 4.5
&l pyridi ne (Schene 12)

Intermediate 11.1: N.N-dimethyl-N-{4-0x0-4-[5-(5-vinyl-3H-imidazo[4.5-b]pyridin-3-

1)-2,3-dihydro-1H-indol-1-yl]butyl}amine (Scheme 12
A mixture of 3-(2,3-dihydro-1H-indol-5-yl)-5-vinyl-3 H-imidazo[4,5-b]pyridine (48.0 mg,
0.14 mmol) (Intermediate 10.1), 4-(dimethylamino)butyric acid hydrochloride (36.3 mg,
0.21 mmol), N-ethyl-N’-(3-dimethylaminopropyl)carbodiimide hydrochloride (54.9 mg,

0.29 mmol), 4-dimethylaminopyridine (122.5 mg, 1.00 mmol), and dichloromethane (8 ml)
is stirred for 24 h at ambient temperature. The mixture is successively extracted with
saturated aqueous ammonium chloride and saturated aqueous sodium bicartbonate. The
organic layer is dried over sodium sulfate and concentrated in vacuo to render 50.4 mg
(94%) of the respective amide. HPLC (over 10min 10-85% MeCN/100mM aq. NaOAc):
92% purity, tr 6.27 min (trismy 6.61 min).

o



10

15

20

A mxture of tert-buty\ 5-(5-vinyl-3Himdazol4,5-
] pyridin-3-yl)indoline-I-carboxylate (Internedi ate
W®@2005/0848660 g, 26.21 mmol) (internmedi ate 9. 4), PAT/EP14CH/054339
in 1,4-di oxane (200 m), 2-propanol (30 m), and
di oxane (50 m) is stirred for 1.5 h at anbi ent
tenperature. The m xture is concentrated to dryness to
iurnish 9.50 g (98% yield) of the trihydrochloride
salt of the corresponding freda ami ne. HPLC (over [ QOrin
10- 85% MeCN/ | OOrM ag. NaQAc): 99% purity, tR 6.64 mn
(tR(SM 10.06 nmin). 1H NWR (400 MHz, nethanol-d,) d
ﬂte‘}ﬁleﬁi‘»ate |1'ﬂ)z BB R0 ' &-ﬂﬂﬂidol-s-

63 (d, |H), 4.02

162ht(§’3 %@% Nﬁﬁﬁng&'&g) '1521}?%’”3'@?32@? g‘%{ﬁfe ggﬁlﬁtgx%w%s-(s-vmw-m.

imdazoiehdd lpyadihB-21)-2,3- d1hydro 1H—1nd01— -yl]butyl}amine(Intermediate 11.1) in

(- | - 2. 3-di vdro 5 Vi pyl
B ztl@@@%ﬁ%@&ﬁ%ﬂmeg% ¥ B yiogi 1o MocR) fibmM aq,
ﬁa(ﬁ&a)%ﬂ%?ﬁﬂ%@tﬂS 0% inRO@, 5,5 6217)mik).vi nyl -

H i m dazol[ 4, 5- pyrldlne Internedlate 10 1) (150.0

ng, 0.57 mmol), glacial ogagetic acid (39.3 nl, 0.69

mol ), Nethyl- N'-(3-di foylaninopropyl)carbodiinide
hydrochl ori de (175.4 ngy No. 91 nmol ), 4-
di met hyl am nopyri di ne (< ‘ A g, 3.43 mmol), and
di chl oronet hane (10 m) i
tenperature. The m xture IS succeSS|ver extracted
wi th saturated aqueous annn i de and saturated
aqueous sodlun1b|carbonate Thle grganic layer is dried
over sodium sul fate and conlent ated in vacuo to

5 rmeQe(Mlelﬁc m) &/ W 96%pr|ty, tR
), 262 (100), 207 Eez)

i solusignnoll 2. terdms i indol{5ag) 5-vinyl- 37 imidazold,5-bpyridine (2.53 g
e b oyl 16 5Bl ikl 1.1 ) 9249 o, ane
triethylamine (2.94 ml, 21.22 mmol) in dichloromethane (50 ml) is stirred for 30 min at
ambient temperature. The mixture is successively extracted with saturated aqueous
ammonium chloride and saturated aqueous sodium bicarbonate. The organic layer is dried
over sodium sulfate and concentrated in vacuo to render 3.24 g (99%) of the respective
sulfonamide. HPLC (over 10min 10-85% MeCN/100mM aq. NaOAc): 92% purity, tr 7.16
min (trsmy 6.64 min). MS (ESI) m/z (C17H16N4O2S) 341.1 (M+1, 100) Finnegan LCQ.

0./

N o
<N | Ny_-CHO
A
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5- car bal dehyde (Schenme 13) The title conmpound is
obt ai ned from 3-(I-acetyl -2, 3-di hydro-|

woRiondpieed- y1 ) - 5- vi nyl - 3H m dazo[ 4, 5- ]pyri di PET/EP2005/054339
(Internmediate 10.2) in 44%yvyield follow ng general
procedure V. HPLC (over | Omn 10-85% MeCN | OO™ agq.
NaQAc): 95% purity, tR5.38 mn (tR(SM 6.43 mn).
GC/Ms: tR 14.98 min (tR(SM 13.98 mn), mz 306 (M
60), 264 (100) Finnegan LCQ dnternediate 11.1 :
JVJIV-di et hyl -|V-{4 0X0- 4-[5- (5-vinyl -3.

! cglpﬁﬁrg% ' lftﬁlf%‘# grﬂ qTﬁt?l&fuI?onbefg dlqurale {ﬁ—m(%l—S—yl]—S—

v4n3(1£$IHIBﬁ1hyio{i4[5 -lb(]})ybidmer (Iﬂte&ﬁiedldw deaghliwraoele yick6.[Slloing general
0.21

I V-e -

Pfoqeéuﬁu\lrel%%w ek éé@&b&ﬂ-%"/arl\é?ﬁh“ilﬂﬁ’fa%ﬁ My AeOAR) 18R gurity, tr 6.13
rﬁﬁA(tR?\\%ﬂ’an 9 mmol ), 4-di met hyl am nopyridine (122.5

, and dichl oromethane (8 mM) is stirred
for 24 h at anbient temperatfte. The mixture is
successi vely extracted V\nfhosaturat ed agueous anmmoni um
chl ori de and sat urat ed fa®ueous sodi um bi carbonate. The
organic layer is dried F\sodi um sul fate and
concentrated in vacuo to pder 50.4 ng (94% of the
respective am de. HPLC (ove{ | Omn 10-85% MeCN 100mM

ag. NaQAc): 92% purity, tR 8: ] tR(SM 6.6 1
mn).Intermediate 112: 3{I<\
- [ 4- (di met hyl ami no) but anoy! N- 2 -~ di hvdro- |

Hindol -5-yl }-3H m dazo [4, 5-61pyri di ne- 5- ear bal dehyde
(Schene 13) The title conpound is obtained from

At er nedi ate 11. 1)
A solut1on of 3 -2, 3 d1hydro -1H-indol-5-yl)-5-vinyl-3 H-imidazo[4,5-b]pyridine (2.57 g,

9.80 mmol) (Intermediate 10.1), chloromethanesulfonyl chloride (2.00 ml, 19.59 mmol),
and N,N-diisopropylethylamine (11.98 ml, 68.58 mmol) in dichloromethane (100 ml) is
stirred for 20 min at ambient temperature. The mixture is successively extracted with
saturated aqueous ammonium chloride and saturated aqueous sodium bicartbonate. The
organic layer is dried over sodium sulfate and concentrated in vacuo to give 3.61 g (98%)
of the respective sulfonamide. HPLC (over 10min 10-85% MeCN/100mM aq. NaOAc):
92% purity, tz 8.05 min (trmy 6.64 min). "H-NMR (400 MHz, DMSO-dg) § 9.03 (s, 1H),
8.22 (d, 1H), 7.85 (s, 1H), 7.79 (d, 1H), 7.56 (m, 2H), 6.93 (dd, 1H), 6.25 (d, 1H), 5.50 (d,
1H), 5.41 (s, 2H), 4.21 (t, 2H), 3.28 (t, 2H) ppm. MS (ESI) m/z (C17H15CIN4O,S) 375.0
(M+1, 100) Finnegan LCQ.
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45% vyield foll owi ng general procedure V. HPLC (over
| Omin 10-85% MeCN/ | OOnM aq. NaOAc): 94% purity, tR

W®20a/0mi6t6 (t R(SM 6.27 mn). Internedi ate 12. 1PCT/EP2005/054339

3-[I-(met hyl sul fonv

p-2. 3-di hvdro-Ifl-indol-5-yll-5-vinyl-3flimdazo
[4,5-61pyridine (Schenme 12) A solution of

3-(2,3-di hydro-1 Hindol-5-yl)-5-vinyl-3Himdazo[ 4, 5-
]pyridine (2.53 g, 9.64 mol)e3(Internedi ate 10.1),

met hanesul fonyl chl oride (1 12 M, 14.47 mol ), and
triethylamne (2.94 m, /_22| mml) i n di chl or onet hane
(50 M) is stirred for Qesmn at anbi ent tenperature.
The m xture is successi alyoextract ed with saturated
aqueous ammoni um chl orijde)and saturated aqueous sodi um
bi carbonate. The organi @- is dried over sodium
sul fate and concentrated \“w'vacuo to render 3.24 ¢
(99% of the respective sul {onaqi dgnoHPLC (over | Omin
10- 85% MeCN/ 100nM ag. NaOAg ;g%o/purl ty, tR 7.16 nin
(tR(SM 6.64 min). M5 (ESI)N Cl7HI6NAORS) 341.1
(Mtl, 100) Fi nnegan LCQ Internmediate 12. 2:
3[I-(mathy|su|fonvp , 3-di hvdro-1 Hindol-5-yll-3

5 BICHRROS 2. DRk O B G2 U8 d SFGEG 5h 317

poulniu 15 Ut al Tl

1ﬁnﬂ:izo!£ﬂ|p@rﬂiihé—ﬁ&§fﬁai@ﬁ el{Seheime1B8) H- i ndol - 5-yl ] - 5-

s crmpotind B 45%@%&%%.3@18&%@%@1@%%&% o Trrindor
ﬂ 19vik ﬁ@-ﬁh{\ﬁgﬂh |5@@rﬁ Bt (MiéMNeediat S5, gurint 86%! eld following

3mn(tR Interrredlate

@nﬁml Plpmu@r TG et 118wy 10*855‘4@(1?@18/&@0110}\4 ag. M&AOQ; S purity,
% dé' rﬂ}ﬁl g_dg%?g\?%gg?%%ﬁlw 136%@4@551%0 %[gi)l-l,AlOO) Finnegan

o[ ati on
EEQndol - 5-yl ) -5-vinyl -3H i m dazo[ 4,5- ]pyridine (2.57
g,
0\\ {\_\_c|
N ©

N— N
Intermediate 14.1: 3-{1-[(3-chloropropyl)sulfonyl]-2.3-dihydro-1H-indol-5-yI}-5-vinyl-
3 H-imidazo[4.5-b]pyridine (Scheme 12

A solution of 3-(2,3-dihydro-1H-indol-5-yl)-5-vinyl-3 H-imidazo[4,5-b]pyridine (270 mg,
1.03 mmol) (Intermediate 10.1), 3-chloropropanesulfonyl chloride (0.25 ml, 2.06 mmol),

and N,N-diisopropylethylamine (1.08 ml, 6.18 mmol) in dichloromethane (15 ml) is stirred
for 10 min at ambient temperature. The mixture is successively extracted with saturated
aqueous ammonium chloride and saturated aqueous sodium bicarbonate. The organic layer
is dried over sodium sulfate and concentrated in vacuo to render 351 mg (85%) of the

respective sulfonamide. HPLC (over 10min 10-85% MeCN/100mM aq. NaOAc): 92%
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9.80 mml ) (Internmediate 10.1), chl oronet hanesul fonyl
chloride (2.00 m, 19.59 nmmol ), and

w0 Wwodiozssepr opyl et hyl ami ne (11.98 nm, 68.58 mOPQT/EP2005/054339

di chl oronet hane (100 m) is stirred for 20 mn at

anbi ent tenperature. The m xture i s successively

extracted with saturated aqueous anmoni um chl ori de and

sat urat ed aqueous sodi um bi carbonate. The organic

| ayer is dried over sodium suaf ate and concentrated in

vacuo to give 3.61 g (98% of the respective

ﬁ@&g@ﬁg Ifin étggl}lz)t%yé@?ﬁﬁf)sM@gE@DW/% @gﬁ%@ﬁ%&@?ﬁ@é FEM, 100), 2949

(65) Rivegad DOQVHz, DVSO-d6) d 9. 03 (s, IH, 8.22 (d,

IH, 7.85 (s, IH, 7.79 (d 56 (m 2H), 6.93

(dd, IH), 6.25 (d, IH), %g50 /_L% 5.41 (s, 2H),

4.21 (t, 2H), 3.28 (t, 2§) Ppm WB/ESI) mz

(C1l7H 5C NMdO2S) 375.0 ((wm+ 100) Fi nnegan

LCQ Internediate 13.2 :

3-{I-[(chl oronet hyl )sul f

vU- 3/fimdazo [4.5-61pyridi

13) The title conpound is

3-{I-[(chl oronet hyl )sul fon -di hydro-I Hindol -

5-yl}-5-vinyl-3Himdazo[4,5- ]pyridine (Internediate

13.1) in 86%yield follow ng general procedure V. HPLC
. OA :

infermediafe. neyphg 2 urr) H-indol-5-
3]@;3%“ ne-@'fiﬁﬂﬁﬁ%o[ﬁ‘,ﬂb]ﬂyﬁ&ﬁik (Scla@ﬁl)e 15} nnegan LCQ
A mixquea ol o3 -d il Gpshilgrepropphispl fonylh2 grdiyytirer1 Hripdeldoyl} 5-vinyl-3H-

Py A T SO S SHREE R 00

323 miabd)z pdtdsshm Jodidei (td4€ mg27.87 mmol}, aﬁ&Ni;MdimethylformamMe (10 ml)
% thE%({ ﬁ? 84 %t %‘ﬂ%}.ﬁ%}? em?f)egatgtl.rg r rrg X%Prg ?Sué)ItI%C%éd V\%t?ll soaturated aqueous

ammonium chloride and the organic layer is dried over sodium sulfate. Concentration in

-2, 3-di hvdro-iff-indol -5-
e- 5y car bal dehyde (Schene
| om

vacuo furnishes 382 mg (97%) of the respective morpholino derivative. HPLC (over 10min
10-85% MeCN/100mM aq. NaOAc): 91% purity, tr 8.44 min (trsmy 8.44 min). "H-NMR
(400 MHz, CDCl) o 8.32 (s, 1H), 8.09 (d, 1H), 7.68 (s, 1H), 7.55 (m, 2H), 7.41 (d, 1H),
6.90 (dd, 1H), 6.22 (d, 1H), 5.48 (d, 1H), 4.14 (t, 2H), 3.70 (m, 4H), 3.40-3.18 (m, 8H),
2.36 (m, 2H) ppm. MS (ESI) m/z (C23H27N503S) 454.0 (M, 10) Finnegan LCQ.

O N
NO O\
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and ~V-diisopropylethylamne (1.08 m, 6.18 mmol) in
di chl oronethane (15 m) is stirred for 10 m n at

w@edsemeed enper at ure. The m xture i s successi VECEP2005/054339

extracted with saturated agueous anmmoni um chl ori de and
sat ur at ed aqueous sodi um bi carbonate. The organic

| ayer is dried over sodiumsulfate and concentrated in
vacuo to render 351 ng (85% of the respective

sul fonam de. HPLC (over | Qm n6510-85% MeCN/  1007M aq.
NaQAc): 92%urity, tR 8.44 min (tR(SM 6.59 nmin). M

_lgﬁe?h)edfqté i&%: 9%&%{#% 'f}-Q. . 29:4i dr3 H-indol-5-

hgqq% r%’QVBmISS Y))t&l%:rdeha Br?ld[?f-%roh%hﬂhl ﬁgropgf)su?fonyl] 2,3-dihydro-

3-{ddol- S%i}cmvﬁrywmnyﬂazsm 3-pJpytilling, Antbirfiediate | 14.2) in 82% yield
H- i ndol - }-5-vinyl-3H m dazo[ r|d|ne
fellﬁa‘tf@gmraltpéwféurf) (L fayer U)nam 1|9rﬁ§l/; DY Bty g- NaOAc): tr
7(5)5 141‘1“11 (ﬂﬁ(sﬁ%ﬁ 44 3RS (ESHP%S@M{ENMS?@%( 14+ 6.100) Flgné’g%n LCQ.
AV-di et hyl f or mam de™ ( 1S stlirred f

24 h at anbi ent tenperature.
wi th saturated agueous 3
organic layer is dried aver
Concentration in vacuo f es 382 ng (9799 of the
respective norpholino derivagyvey HR.C (over | Omn
10- 85% MeCN/ | OO™M aq. NaQAc): %ypurity, tR 8.44 mn
(tR(SM 8.44 nmin). 1H NVR (400 ) CDd 3) d 8.32 (s,
IH), 8.09 (d, IH, 7.68 (s, %), 7.55 (m 2H), 7.41
(d, IH, 6.90 (dd, IH, 6.22 (d, IH, 5.48 (d, IH),
4.14 (t, 2H), 3.70 (m 4H), 3.40-3.18 (m 8H), 2.36

r ate PAl : K& r-blatll §-[(8-Brdrie-3 Hidit adfiro]thdoNhe-10)
Fi hnegan . I ntermedi ate 14. 3:

L n-4-yl propyl ) sul fonyl I -2, 3-di hydro- | f

Thel %€ compound is obtalned from 2,6-dibromo-3-nitropyridine and tert-butyl 6-
vU 3/ ?- |n1dazo[4 61pyr|d|ne 5- car bal dehvde (Schene
apgpoindaline; It-¢asbaxyiato (deaved fromx epnpraercially gvailable 6-nitroindoline via N-

@oc{ﬂm&éti)’on%ﬁ angehﬁ]enf’ réﬁh@tﬁ&lpéﬁ tﬂec‘llﬁ rB %Péﬂp]m?h I;)IZ/FWH rl\%(ﬁ:l/EtOAc)

in 51% yield following general procedure I. HPLC (over 10min 10-85% MeCN/0.1%
(C1sH19504BrNy) 435.2/437.1 (M+1, 100) Finnegan LCQ.

O(?/N
~

The n1xture is extracted
am chl ori de and t he
i um sul f at e.

Intermediate 15.2: Tert-butyl 6-[(3-amino-6-bromopyvridin-2-yDamino]indoline-1-

carboxylate (Scheme 12)

The title compound is obtained from fert-butyl 6-[(5-bromo-2-nitrophenyl)amino]indoline-

1-carboxylate (Intermediate 15.1) in 98% yield following general procedure II. HPLC
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i ndol -5-yl }-5-vinyl -3 Himdazo[4,5- ]pyridine
(Internediate 14.2) in 82%yield foll owm ng general
w@emeozhsse V. HPLC (over | Omin 10-85% MeCN | OQpdvE/BRR005/054339

NaQAc): tR 7.55 min (tR(SM 8.44 nmin). M5 (ESI) nz
(C22H25N54S) 456.1 (M, 100) Finnegan LCQ
Internmedi ate 15.1: Tert-butyl
6- [ (5- br ono- 2- ni t rophenvDam nol i ndol i ne- | car boxyl at e
(Schenme 12) The title conpound i s obtained from
2,6-di bromo-3-nitropyridine and r -butyl 6-

o v f r
(@VérnTUnE)lgqo L4395 MEAAOHRMPLE NAPADY 9&%, B, SRR ol ik by 1138

aval e 6-nitroln I a NB ection a
mnhsMEUEST) medledldrNaO2)t 41%6.81428. D (Ml‘rbTap 81t 405H2407d) CM+H+, 23),

j ' %xield f Wi ng gener al
%‘?&%@)&S%%‘)ﬁ\{gﬁ I‘IB*???%‘C%QSS% MECN/ 0. 1%
TFAZH2O): 99% purity, tR 45 mn (tR(SM
nitropyridine) 7.98 npn).n SI) mz (C18H 19M4BrN
4) 435.2/437.1 (M, mm gan LCQ Internediate
15.2: Tgrt-butyl

6- [ (3-am no- 6- br onopyr i d| ri ndol i ne- | car box
ylate (Schenme 12) The t|tIe bun i s obtained from
r -butyl 6-[(5-brono-2-nitrophien anm no] i ndol i ne-

1-carboxylate (Internediate 15.1) in 98%yield
foll ow ng general procedure Il. HPLC(over |1 Qmin 10-85%

Mdda@ms 30T eADEAA b- sﬁﬂmeLmJimmatz Fidin-$ ine-1-

------- lade (§chemei) "11 407, 0 (MehH+, 23) . 349. 1/ 351.0
'fﬁl%oot)tle 3% uﬁ@ 7 1§|- 6B Bihed HoRO2RAAGIY1 | S{@IMRAS-BlRomopyridin-2-

Tgrt
s@)a@ﬁncﬂmqbnamanbmdm ofittesmediage i15i2)-i8- -96%i igls ifcvilpwin@ general

B PENGRE D SRS ENGORRHRE o AT 058y« 0.4

min (trsmy 9.72 min). MS (ESI) m/z (C1sH1oBrN4O,) 415.0/416.9 (M+1, 74), 359.1/361.0
(100), 315.1/317.2 (51) Finnegan LCQ.

Intermediate 15.4: Tert-butyl 6-(5-vinyl-3H-imidazo[4.5-b]pyridin-3-yl)indoline-1-

carboxylate (Scheme 12)
The title compound is obtained from tert-butyl 6-(5-bromo-3 H-imidazo[4,5-b]pyridin-3-

yl)indoline-1-carboxylate (Intermediate 15.3) in 69% yield following general procedure
IV. HPLC (over 10min 10-85% MeCN/100mM aq. NaOAc): 99% purity, tr 9.76 min
(tresmy 9.78 min). MS (ESI) m/z (CxH21N4O2) 363.0 (M+1, 100), 307.0 (92) Finnegan
LCQ.
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yl )am no] i ndol i ne-1-carboxylate (Internmediate 15J) in
76% yield foll om ng general procedure I11. HPLC (over

WO 61024666 85% MeCN 100nmM ag. NaOAc) : 99% pur i t BCT/ER005/054339

9.78 min (tR(SM 9.72 min). M5 (ESI) nmz (Cl19Hi 9BrN
402) 415.0/416.9 (M+H, 74), 359.1/361.0 (100),
315.1/317.2 (51) Finnegan LCQ Internedi ate 15. 4:

Tgrt - butyl

6- (5-vnyl O y-imdazo[ 4. 5-61pys7i di n-3-yl)indoline-lcarb
oxyl ate (Schene 12) The title conpound is obtained
fromr -butyl 6-(5-brono-3\Himdazo[4,5- ]pyridin-3-
yl )i ndoline-I-carboxyl at ermediate 15.3) in 69%
yield foll ow ng gener P ure V. HPLC (over [ Omn
10- 85% MeCN 100mM ag. E% 99% purity, tR 9.76 mn

(tR(SM 9.78 min). M ( L &lo 1INAC2) 363.0
(M, 100), 307.0 (92) Flnnedan]LCQ Internediate 15.5:
Tert-butyl 6-(5-fornmyl-3/r-im .5-61pyridin-3-vnin
dol i ne-I carboxyl ate (Schene 13) The title conmpound is
obtained fromtert-buty\ 6-(5-vinyl-3Himdazo[4,5-

(

d E'@gflﬁﬁfi%-ﬂ [gg !!Lle-l-

dagberyliteXSchem@185% NoCN | COMM ag. NaQAC) : 88% purity,

tlEZé 6%@&2‘)‘“ bs( Sﬂ'\{g“(l%ﬂ_ﬁi@m& dﬂ)f bﬁ'\}{ﬁ rﬁ( (gs\ﬁl)qtl%—lmldazom 5-b]pyridin-3-

yll)iﬁdiﬂlﬁs-d Lattx} ﬁte](lntermedlate 15.4)in 95% y1e1d followmg general procedure V.
3-di hvdro-| g i ndol - 6-vn-5-vin m dazor 4

HEIP%;&WWH@H( $0-8a1reMeON/ WOthaar Na ACi o Pty tr 8. 31 min (tresmy
P L S A D285 QA O Fg 0%, s

nmol ) (Interrredlate 15.8\ 4 M HC |n14d|oxane(200

m ), 2-propanol HN

Intermediate 16.1: 3-(2,3-dihydro-1H-indol-6-yl)-5-vinyl-3H-imidazo[4,5-b]pyridine

(Scheme 12)
A mixture of tert-butyl 6-(5-vinyl-3H-imidazo[4,5-b]pyridin-3-yl)indoline-1-carboxylate
(4.90 g, 13.52 mmol) (Intermediate 15.3), 4 M HCI in 1,4-dioxane (200 ml), 2-propanol

(30 ml), and dioxane (50 ml) is stirred for 1 h at ambient temperature. The mixture is
concentrated to dryness to furnish 4.00 g (99% yield) of the monohydrochloride salt of the
corresponding free amine. HPLC (over 10min 10-85% MeCN/100mM aq. NaOAc): 99%
purity, tr 7.06 min (trimy 9.78 min). MS (ESI) m/z (Ci¢H14N4) 263.3 (M+1, 100) Finnegan
LCQ.
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(30 M), and dioxane (50 mM) is stirred for 1 h at
anbi ent tenperature. The m xture is concentrated to

waleoon®ssed 0 furni sh 4.00 g (99% yi el d) of the PCT/EP2005/054339

nonohydrochl oride salt of the corresponding free

am ne. HPLC (over | Omn 10-85% MeCN 100nM aq. NaOAc):
99% purity, tR7.06 mn (tR(SM 9.78 mn). M5 (ESI)
mz (CL6HL4N4) 263.3 (M+H, 100) Finnegan

LCQ Internediate 16.2 : 68

3-fl-(inethyl sul fonvn-2.3-di hvdro-1g-indol -6-yll-5-vin
yl - 3gi m dazo [4.5-61pyri dine (Schenme 12) A sol ution of
3-(2, 3-di hydro-1 Hi ndol -5-vinyl -3H i m dazo[ 4, 5-
]pyrldlne(lnternedlats/'i (1.10 g, 4.19 mol),

met hanesul fonyl chl ori T de (0 m, 8.39 mol), and
triethylamne (3.49 m, 25.16y Ko di chl or onet hane
(50 M) is stirred for 15 mq%%%m t enper at ure.
The m xture is successively ex ed with saturated
aqueous ammoni um chl ori de and saturated aqueous sodi um
bi carbonate. The organic |ayer is dried over sodium

@g%;@hgt@ Tﬁ.z P@-”P! ;@ Lﬂnﬁfsﬁﬂoﬁ#ﬂﬂ@ Cdigvtérg-g i @Eé-gxlﬁ-g)-v%ﬁl-SH-

ifrfid 87694, 54p c): 99%purity, tR 7.03 mn

m( S {9&73) OEP ﬂ]neéaﬁ%w’f‘&i’d%’ M@%&%‘&fgﬁ%}mﬁam[? 5-bIpyridine

@ntﬁefmédiatemd guwmng/ 213, Bmdi)Pvidth@ndsulfbriyh 8lbrie §0.65 131, 8.39 mmol),
H i m dazo[ 4 Xrl di ne-5- car bal dehy de Schene 13
anﬁéﬂ@thylﬁ@ﬂ@d%ﬂ%} EFHd 3 @B‘{Ob)l mé&@qrwthane (50 ml) is stirred for 15 min at

a’f’nﬂléqt({éﬁfpg%lag g?gyﬂl)x't pyrl ersﬁe EkidogQl whmY %alt'gélteﬁl aqueous

vinyl -3H1m ternedi ate 16J
@9honium| olildridk landssatgratpdragnedus pochumducaarbanatdﬂﬂhé:o(gamrlayer is dried

| Qi n,.10- 859% Me 100 . Na n93%
o ik TN R Buiepdet Y Bbpn Rl gapspective
sﬁﬁBnan(lM'ﬂ[PL(l 0Ser E@rﬁmemass%mcﬁmomhn ailq NaOAc): 99% purity, tr 7.03

( Szlﬁﬁl\@%béln}(“llb&so(%sll)d’;ﬂg%&L 13&%2%) 341.0 -Iylr I1 (r)r(l))dPl‘lnnegaPl/ ILCQ

QN

~ I\
<N | N\ CHO
\N P

Intermediate 16.3: 3-[1-(methylsulfonyl)-2,3-dihydro-1H-indol-6-yl]-3H-imidazo[4.5-
blpyridine-5-carbaldehyde (Scheme 13)

The title compound is obtained from 3-[1-(methylsulfonyl)-2,3-dihydro-1 H-indol-6-yl]-5-
vinyl-3 H-imidazo[4,5-b]pyridine (Intermediate 16.2) in 99% yield following general
procedure V. HPLC (over 10min 10-85% MeCN/100mM aq. NaOAc): 93% purity, tr 6.09
min (trsmy 7.03 min). MS (ESI) m/z (C16H1sN4O3S) 343.0 (M+1, 100) Finnegan LCQ.
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t hi azol i di ne- 2. 4-di one potassiumsalt (1) (Schene 2)
(1) A mxture of 2,4-thiazolidinedione (3.4 g; 29.1

wWonmb/ 0246680 eq.), pyrrolidine (269.80 niL; 3.2 PODEP2005/@54339

eq.) in MeOH (50 nL) was heated at 700C. A solution of

4- (| pi peridinyl)

pyrido[ 3, 2-d] pyri m di ne- 6- car bal dehyde (I nternediate
1.7) (3.9 ¢g; 16.2 nmol; 1 eq.) in MeOH (50 nL) was
slow y added over 1.5 hour ate9700C. After 2 h under
reflux after the addition, the reactlon was conplete

: ) | hid %'ﬁ] 3,3-

1 CcOra ve

jiazolidi iohé SN SE |(1'MIS):heme 2)
pyrldo[S 2 d]pyr|n1d|n 6-yl ] ng fbene}-l 3-thiazolidin

e-2,4-dione (1) (2.70 g; n orange powder in

98% HPLC purity. (52)-5{;éﬁ4 (§

- pi peridinyl)pyrido[ 3, 2-d§p

1, 3-thiazolidi ne-2, 4- dioke .

was suspended in THF (SMZN ) ahd wat er (80 n).

Pot assi um hydr oxi de (16 0.50 M 8.1 mol; 1 eq.)

was added and the sol ution was filtered through cotton

and rinsed with water. Afterhyophilization,

(52)-5-{[4- (| pi peridinyl)

AHymixciof 8f 24dhipyolidinedione §3 .41 g; 28t1hminehel.80 @), tgyrmbdine {269.80 pL;

F2apapaPacedf y& ML IR anbr vt el dOFGy /f otuion or 4.1

pivaidifiyljpyddél6, 2g1]p)>ﬁrﬁidﬁle—6-8£%1déﬂ§'ﬂé (IgerRttidiite 1.73 {329 @, 16.2 mmol;
Formula ; CL6HL4O2SN5- K; neat V 3355. 1, 2932,

beppinMeQEA$0 InL)lwgsleWIynadﬂe PrerNVRIPUENAS A0 A lder 2 kssmder reflux

{5 g 1§ oy i 5 i
OXTEA vois 1flscradN\ant-he (o8 Oas Washedriwith: cold ddeQHBl to a7 (57)-5-{[4-(1-

p%’en%‘i-)ﬂyl)%}gnﬁ?l 2|\£{]pyr1m1d1n—§t yl]gnnlhy}ene} %%—thlazohdme—Z ,4-dione (1) (2.70 g;

48%) as an orange powder in 98% HPLC purity.

i 2 6-yl ] met hyl ene}
g; 8.1 mmol; 1 eq.)

(57)-5-{[4-(1-piperidiny])pyrido[3,2-d]pyrimidin-6-ylJmethylene}-1,3-thiazolidine-2,4-
dione (2.7 g; 8.1 mmol; 1 eq.) was suspended in THF (80 mL) and water (80 mL).
Potassium hydroxide (16.2 mL; 0.50 M; 8.1 mmol; 1 eq.) was added and the solution was
filtered through cotton and rinsed with water. After lyophilization, (5Z)-5-{[4-(1-
piperidinyl)pyrido[3,2-d]pyrimidin-6-ylJmethylene}-1,3-thiazolidine-2,4-dione  potassium
salt (1) (3.06 g, 98%) was isolated as a yellow solid in 99.36% HPLC purity. Amount: 3.06
g; Yield: 99%; Melting point: 319° C; Formula: CisH140>SNs.K; IR (neat) v 3355.1,
2932.9, 2852.7, 1674.1, 1519.6 cm™; 1H NMR (DMSO-d6) & 1.68 (sl, 6H), 4.34 (sl, 4H),
7.44 (s, 1H), 7.93 (d, ] = 9 Hz, 1H), 8.04 (d, ] = 9 Hz, 1H), 8.45 (s, 1H); HPLC (H,O TFA
0.1%-ACN TFA 0.05%): Rt (min); Area % = 2.07; 99.10; LC-MS: M/Z ESI: Rt (min) 1.36;
342.04 (M+1); 340.08 (M-1).
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342.04 (MHl); 340.08 (M1). Exanple 2:
(52)-5-{[4-(4-fluoro-I-piperidinyl)pyrido[3,2-dlpyrim

wa@leowed2466d et hyl ene} - 1. 3-t hi azol i di ne- 2. 4- di OPET/EP2005/054339

potassiumsalt (2) (Schene 2) (2) The title conpound
was obtained follow ng the general procedure described
for Exanple 1, using Internediate 2.1,
4- (4-fluoro-piperidin-1-yl)-pyrido[3,2-d]pyrim dine-6-
car bal dehyde. After |yophilization,
(52)-5-{[4- (4 fluoro-I-pi per|d| nyI) pyri do[ 3, 2-d]

4

idii Qﬁgﬁ'w’iﬂ!ﬁrﬁn"ﬁ# =1

f&th >' . Y A - %) sl ;.:“". NNR
(DI\/SOdG) d 1.86 (m 2%0%07 (m 2H), 4.39 (m 4H),

R ‘D |

5,00 (m IH, 7.44 (s, | 7TO07d, J =9 Hz, IH,
8.07 (d, J =9 Hz, IH), (§—NIH); HPLC (H20 TFA
Q1% ACN TFA QO05%: Rt % = 1.92; 98.76;
LCMs: MZ ESI: Rt (m'n) 60. 07 (M+l); 358.07
(M ) - Exanple 3:
(52)-5-({4-[4-(trifl uordgejhvp | - pi peridinyllpyrido[ 3.

2-dl pyri m din- 6-

vUret hyl ene) -1, 3-t hi azol i d| 2, 4-di one potassium salt

(3) (Schene 2) (3) The title conpound was obtai ned

Thel titkwonpotiiewaestediadd filowirguhegahesat picoediré desciixaifpt Example 1,

| nt er pedi gte 3. )
ing”  ARterPeBiliat dur) L4 Mperprpiperiin -y eavaidets, 2 lgypipidine-6-
dattildéh g, 6-AfGAr PRjpdRbNsim:, 652)65- 4y@piokd- $§ﬁpeﬁamy1) o]pyrido[3,2-d]
(52)-5- ({4[4-(tr|fluororret yI plperl di nyl ] pyri 3
pyrintidigya-ylinethylewelyl, M@ﬂ@lﬂmé} Idlose phtagsiyn st % ~veasjsqlgted as an

eI oD RPLE I £ LR R M AR oS 0-06) 5

1(86\/(:36}216), 2d)71(ni§521{)ml 39}(1)1, A1), 7£0(1 (t, 2) 7.42. GOIINT7.97H, T = 9 Hz,
1H) B. O(7rPd Py Hz, 1H) 580 G, F1')1{) fipf e (H,O TFA 0.1%- ACN TFA 0.05%): Rt
(min); Area % = 1.92; 98.76; LC-MS: M/Z ESI: Rt (min) 1.27; 360.07 (M+1); 358.07 (M-

1).

&)

The title compound was obtained following the general procedure described for Example 1,

using Intermediate 3.1, 4-(4-(trifluoromethyl)-piperidin-1-yl)-pyrido[3,2-d]pyrimidine-6-
carbaldehyde. After lyophilisation, (57)-5-({4-[4-(trifluoromethyl)-1-piperidinyl]pyrido
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(s, IH), 7.76 (d, J =9 Hz, IH), 7.87 (d, J = 9 He,
IH), 8.30 (s, IH; HPLC (H O TFA 0.1% ACN TFA Q 05%:

WOR006M24856 Area % = 4 8847; LC-MS: M Z ESI: RtPCTEP)005/054339

1.55; 410.09 (Ml ); 408.09 (M1). Exanple 4 :
5- Pyri do[ 2. 3- bl pyrazi n-6-yl net hyl ene-t hi azol i di ne- 2. 4-
di one (4) (Schene 3)
Pyri do[ 2, 3- b] pyrazi ne- 6- car bal dehyde (I nternedi ate
4.4) (300 ng, 1.89 nmol, 1 equ), 2,5-
t hi azol i di nedi one (397 ng, 3.4 mol, 1.8 eq.) and
r I _ ) e d
[B}Q ﬂgﬁrgindﬂf6(y@0 ﬁe)q our‘isln%tg4(25d§% Vﬁ%t%rsﬁlggct@%lgn(s) was
m‘:lstecﬂ AR as hedge seliden %%BP%BMUUEQM GdinesFoNdKngH NMR

PR 8 oty g Bl >3 Y TS G 0P p AR s 200, 724

(@um) ¢’76€&U9=d9 HQ“T}QUM g7 (&DJ FHEMH)NE.3D (seeﬁlymé 20 TFA 0.1%-

pot assi um sal t

Bt ﬁ@mkcgm oA Dok ME,MLZ.(;,E%L Rio(rgjny &.55; 410.09

@g,;h NTHsqy correspondl ng potassium salt. Anmount
Rrig potass ‘umsalt); Yield : 4 1 % Fornula:

Cl1H62SN4. K; HPLC Purl ty 1 98.7%; HPLC (HO TFA

(Scheme

§46(d IH J8Hz) 802(d I H, J-8Hz) 752(s

IH: LCMS: MZ ESI: R (mn) 076 mn, 259.07

(M+l) . Exanpl e 5: >_
en

5- Fur o[ 3, 2- bl pyri di n-5-yl net hy -t hi azol i di ne- 2, 4-di

one (5) (Scheme 4) (5) A solut

(Internmedi ate 5.2) (130 9 mol; 1 eq.),
2, 4-thiazol i di nedi one ( 1.07 mmol; 1.8 eq.) and
bet aal anine (95 ny; 1.07 mml; 1.8 eq.) in acetic acid
(2 m.) was heated at 1000C for 7h.

C)

Pyrido[2,3-b]pyrazine-6-carbaldehyde (Intermediate 4.4) (300 mg, 1.89 mmol, 1 eq.), 2,5-
thiazolidinedione (397 mg, 3.4 mmol, 1.8 eq.) and pyrrolidine (0.03 mL, 0.38 mmol, 0.2
eq.) were heated in methanol (10 mL) for 3 hours at 65°C. When reaction was finished,
water (3 mL) was added and corresponding brown precipitate filtered off, washed with
methanol, water and then diethyl ether to give 200 mg of the pure expected compound (4).
From the free base (200 mg, 0.78 mmol, 1 eq.), a potassium salt was synthesized using
KOH (1M, V= 0.78 mL, leq.) to give 231 mg of the corresponding potassium salt.
Amount: 231mg (potassium salt); Yield: 41 %; Formula: C11H602SN4.K; HPLC Purity:
98.7% ; HPLC (H,O TFA 0.1%- ACN TFA 0.05%): Rt (min); Area % = 1.89 min; 98.7%;
1H NMR (DMSO-d6) 6 9.09 (s, 1H), 8.95 (s, 1H), 8.46 (d, 1H, J=8Hz), 8.02 (d, 1H, J=
8Hz), 7.52 (s, 1H); LC-MS: M/Z ESI: Rt (min) 0.76 min, 259.07 (M+1).
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25

Wat er was added and the precipitate was filtered and
washed with Et2q to afford a solid (purity: 98.14%

W@ e@bm24626%) . Then PCT/EP2005/054339

(52)-5-{[2-(trimethylsilyl)iuro[3,2-b]pyridin-5-yl]
met hyl ene} -1, 3-thiazolidine-2,4-dione (41 ng; O0.13
mol; 1 eq.) was dissolved in MeOH (5 ). NaOH (5N
aqueous) was added (150.00 nml). The solution was
stirred at rt. After 24 hours72the reaction was
conplete. AcOH (InL) was added and the sol ution was

gs! 51-%510 B 1&Hﬁl—5-@%&ﬁ#§é—tlﬁ%ﬂ%imﬂ4§é%e (5)a$1S§heme 4)

MeOH to afford a solid (5). FPQmythe free base (24 ny,
0.097 mmvol, 1 eq.), a potassiu It was synthesi zed

using KOH (IM V= 0.097 n_, 1 a@f fording 24 ng of

the correspondi ng potassium ﬁal Amount : 24 ngy
(potassiumsalt); Yield: y ormul a: CL1HEN2(BS. K;

HPLC Purity : 98.03% H IO TFA Q 1% ACN TFA

QO05%: Rt (mn); Area %= 2796 mn 98.03% | H NMR
(DMSO-d6) d 8.30 (s, IH), 8.00s) IH, J=9Hz), 7.51

(d, I'H J=9Hz), 7.37 (s, |H), 13 (s, IH; LCGMS: MZ
ASdlutidt oﬂh{tﬁmeﬂlyﬁilyl)fum[fl,24ﬂpﬁih(1d\&-lcarbﬁdah§meﬂlﬁermedlate 5.2) (130

38 f e ngpbrcra b L tsetarbabe K1 s I moRl LS and bot

dlineT(¥8 fapt | 97 GRapIOuEegVpm aRtiaiaorRd2f At ) WM; Mgatbd @t 100°C for 7h.
‘%ener al procedure described for Exanple usin

AleH P addqd; angt the grasipitatei wasofiliared, anyl Wﬁﬂlﬁd arith EO to afford a solid
r 4 i .
RS 2. visidyy 28d Thot 5218 (PELRle Y iyl 2-blpyridin-S.y1
mgth}dhmd}l-lz&thlmlldﬁle{m {ioné-(4lomgp?. p3 mimielni eq.) was dissolved in MeOH
- < [ 3,2-d | | e 2-1 h| - t
b NBH O agho b e Do e SR v s sPaAer 24
HuBN e Fedctifn | Wasd 2odPictd?LACEH! (Iyl.) FaisNidd@d and the solution was

concentrated in vacuum. Water was added and the precipitate was filtered, washed with

water, EtO and MeOH to afford a solid (5). From the free base (24 mg, 0.097 mmol, 1 eq.),

a potassium salt was synthesized using KOH (1M, V= 0.097 mL, 1 eq.) affording 24 mg of
the corresponding potassium salt. Amount: 24 mg (potassium salt); Yield: 75 %; Formula:
C11H6N203S.K; HPLC Purity: 98.03%; HPLC (H,O TFA 0.1%- ACN TFA 0.05%): Rt
(min); Area % = 2.96 min; 98.03%; 1H NMR (DMSO-d6) 6 8.30 (s, 1H), 8.00 (d, 1H,
J=9Hz), 7.51 (d, 1H, J=9Hz), 7.37 (s, 1H), 7.13 (s, 1H); LC-MS: M/Z ESI: Rt (min) 1.31
min, 246.95 M+1).
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G 6HL3FOS2N5 ; |H NVR (DVBO-d6) d 1.89 (m 4H), 4.42
(m 4H), 5.00 (m IH, 7.29 (s, IH, 8.07 (d, J =9

woi20068%666 8. 52 (s, IH); HPLC ( 10 TFA 0. 1% ACNPAFRP2005/054339

QO05%: Rt (mn); Area %= 2.37 mn; 95.54% LC ME:

MZ ESI: R (mn) 1.38 min; 376.11 (MHl); 374.11

(M1). Exanple 7: (52)-5-[(3-phenyl-3g-im dazo[4.5

ftlpyridin-5-vnnethyl enel -1.3- thiazolidine-2, 4-di one

(Schenme 5) (7) The title conpound was obtai ned from

3- phenyl - 3H i m dazo[ 4, 5- ] pyridi ne-5- carbal dehyde in

Exifh 815’ 4 aH? Oi ke iEh-2LyPh Q544825 il 'dih#%- 1hRthylene]-2-
- 0 .

10 glidindoorie g . M5 (ESI)

n12(C16H10N4QZS) 361 2 (l\/#K+ 100). 1H NWR (JEOL 400

MHz, DMSO-d6) : d 8.97 (s % 23 (d, I1H, 8.13 (d,

2H), 7.70-7.45 (m 5H). H: Preparati on of

(52) -5-U3- (3. 5-di net hox h t@yi dazor 4. 5-

61pyridin-5-y||nethy|ene} |azolidine-2.4-dione

(Scheme S) (8) The titlg d is obtained from

3- (3, 5-di met hoxyphenyl ) {3 dazo[ 4, 5- ] pyri di ne-

5- car bal dehyde in 85% yi eNd ol | owi ng gener al

procedure VI. HPLC (over | Ogn 10-85% MeCN | OO"M aq.

NaQAc): 96% purity, tR5.12 mn (tR(SM 7.26 mn).

The-thivRoMmpE@Id Waobingd ONBE@ingahe gengrad p@oeduse désedibedsfod Bxample 1,

L%dr@dhé_%hlqéljgnsste%g gi}tlhl_%bh% d1 on%i glﬁgi)fl%élane(ﬁ%tfgzﬁb Iéfl%ﬂuoro-plperldm-
Byl)-pyridol3; 2(<ﬂpyhrdidﬂie% &arBalﬂé‘hyaaol iAdien- SWypmHﬁmehﬂEtSWl-(H—Fluoro-

-3/ r) m dazo[
piperidin-1-yl)-pyrido[3,2-d]pyrimidin-6-ylmethylene]-2-thioxo-thiazolidin4-one

potassium salt (6) was isolated as an orange solid in 95.5% HPLC purity; Formula:
Ci6H13FOS:Ns.K; 1H NMR (DMSQ-d6) 6 1.89 (m, 4H), 4.42 (m, 4H), 5.00 (m, 1H), 7.29
(s, 1H), 8.07 (d, ] =9 Hz, 2H), 8.52 (s, 1H); HPLC (H,O TFA 0.1%-ACN TFA 0.05%): Rt

(min); Area % = 2.37 min; 95.54%; LC-MS: M/Z ESI: Rt (min) 1.38 min; 376.11 (M+1);
374.11 (M-1).

thiazolidine-2.4-dione (Scheme 5

)

The title compound was obtained from 3-phenyl-3H-imidazo[4,5-b]pyridine-5-
carbaldehyde in 55% yield following general procedure described for Example 1. HPLC
(over 10 min 10-85% MeCN/100mM aq. NaOAc): 96% purity, tr 4.95 min. MS (ESI) m/z
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4,5-61pyridi n-3-vU ndoline-I-carboxylate (Schene 5)
(9) The title conpound is obtained fromtert-buty\

W®2(06/2667y| - 3H- i m dazo[ 4, 5- ] pyri di n- 3- PCT/EP2005/054339

yl )i ndoline-I-carboxylate in 65%vyield foll ow ng
general procedure VI. HPLC (over 10 min 10-85%
MeCN 0. 1% TFAZH2O): 94% purity, tR 6.50 mn (tR(SM
7.31 min). 1HNVWR(JEOL 400 MHz, DMSO-d 6) d 8.89 (s,
IH, 8.17 (s, IH, 8.12 (d, IH4), 7.92 (br s, 0.5H),
7.88 (s, IH, 759(brs 0.5H), 7.58 (d, IH, 7.28

(imigios Bty (L WAL E0L AP Do 807 ¢ 1,

841’IB(d11H§j(8)13Rdmﬁ)gaﬂ0UGQ (n$s8pl e 10:

(52)-5-{[3-(2. 3-di hvdro-1g-indol -5-vn-3g-imdazo [4.5

ftlpyridin-5- yllnethylene}-I,3-thiazolidine-2,4-dione

K g8: Pre %on%tf(szi-&r{ B-@5-diidth&phényl)-3 H-imidazo[4,5-
- _-1(2) 2, 4-dl 0X0- 5 TRl azolldln 5-yldene) met hyT |

pStxHmethylene : - 96 (Scheme S} ar boxyl at e

(35 O ny, 75 5 mmol) (Exarrpl%Q)o 4 MHC in

1, 4-di oxane (3 m), and pr’'opano 1 mM) is stirred

for 1.5 h at anbient O mxture is

concentrated to dryness, WAt er, and dri ed

in vacuo to furnish 27.3

nonohydr ochl ori de salt of

am ne. HPLC (over 10 mn 1§] CN 100 mM aq.

NaQAc): 98% purity, tR 4.44 mn (fe(SM 6.23 mn).

1H NVR (JEOL 400 Mz, DVBO-d @) d 9.03 (s, IH), 8. 33

(d, IH), 8.01 (s, IH, 7.96 (s, IH, 7.91 (d, IH),
e%ﬁle(c%m;bﬁhd is lobeAndddrorh 18)(3,53difhéthoRypheny B im3dal8[4(3-b Ipyridine-
2H) ppm S (Esl) mz ( ClaLl3N6CRS)

%%B@df(hm n &@@ywl Sajlogving ggnerd] @rfecgéme MR & ey 1min 10-85%

VOSTOPBEE, NeQRe: o624 Py 8 513 i (kg2 e TLMR (ROL

400 MHz, DMSO-de): 5 8.90 (s 1H), 8.16 (d, 1H), 7. 58 (d, 1H), 7.41 (s, 1H), 7.24 (s, 2H),
6.60 (s, 1H), 3.87 (s, 6H).

espondi ng free

®
The title compound is obtained from tert-butyl 5-(5-formyl-3 H-imidazo[4,5-b]pyridin-3-

yl)indoline-1-carboxylate in 65% yield following general procedure VI. HPLC (over 10
min 10-85% MeCN/0.1% TFA/H,0): 94% purity, tr 6.50 min (trsmy 7.31 min). 'H-NMR
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pyridi n-5-yl I met hyl ene}- 1. 3-t hi azol i di ne- 2. 4-di one
(Scheme S) (ii) The title conpound is obtained from

w@2qbpawed yl - 2, 3-di hydro-1 Hindol -5-yl)-3 H nmPCEEP]005/054339

, ] pyri di ne-5-car bal dehyde (internediate 10.3) in
55% vyield foll om ng general procedure VI. HPLC (over
| Omin 10-85% MeCN/ | OOnM aq. NaOAc): 99% purity, tR
4.46 min (tR(SM 5.38 mn). 1HNW (JEOL 400 MHz,
DVMSO-d 6, 65 0C) d 12.23 (br », IH), 8.89 (s, IH,
8.27 (d, IH, 8.22 (br s, IH, 7.93 (s, IH), 7.90 (s,

(@L K)Do%il-zl&,glglvl(s@ dﬁgész? 89 grsf'lk%*% Esﬁsy %ﬁl) '_llH:ZB’(\é%glg)s 0.5H),
74815(5311(1)yw159 (]bﬂQ)O ﬂ{)pmég@ QT 2E(d TPt (162(lirt 2H), 3.24 (1, 2H), 1.54
& Bhvamor NS (st = TR G R4 2188 hod 6 i o

3. H-|mdazo[4 5-61pyridi n-5-yl)methyl enel -1, 3-thi azol i
d| ne- 2 4 di oge (12 The title conpound |s obta| ned_

)Hlﬂ&ﬁgllené- %k-}tﬁlﬁ%é ﬁdiﬁ fi,g-ztﬁélﬁv F?chemelﬂ‘
yield follow ng general Hprocedure Vi . HPLC (over |Omn

te 11.2) in 78%

10- 85% MeCN/ | OO agq. tR 4.14 min
(tR(SM 5.02 nmin). 1 DVSO- d6) d
8.94 (s, IH), 8.28 (d, ., 7.98 (s,

I'H), 7.76 (br s, 3H), 4. ' 3.45 (br s, nH),

3.31 (t, 2H), 2.71 (t, 2H)N-2 t 2.52 (s
6H), 1.88 (m 2H ppm MSQ(ESI) Iz (C24H24N6CRS)
477.1 (M+l, 100), 432.2 (48 2.3 (19), 260.4 (21)

Fi nneganLCQ Exanple 13: 0
(52) - 5- ({3-ri - (met hyl sul f onvi®23- di hvdro-1 g-i ndol - 5-yI

A- %ﬁixmr@l azo| tert butyl 5-{5-[(2)-(2,4- dloxo -1,3-thiazolidin-5-ylidene methyl] -3H-
4, 5-61pyridin-5-vUnet hyl ene) -1, t hi'azol i di ne-2, 4-di on
1@1(435@ p$51d1n— -yl}indoline-1-car oxylate (35 0 mg, 75.5 mmol) (Example 9), 4
M HCI in 1,4-dioxane (3 ml), and 2-propanol (1 ml) is stirred for 1.5 h at ambient
temperature. The mixture is concentrated to dryness, washed with water, and dried in vacuo
to furnish 27.3 mg (89% yield) of the monohydrochloride salt of the corresponding free
amine. HPLC (over 10 min 10-85% MeCN/100 mM aq. NaOAc): 98% purity, tr 4.44 min
(tresvy 6.23 min). "H-NMR (JEOL 400 MHz, DMSO-ds) & 9.03 (s, 1H), 8.33 (d, 1H), 8.01
(s, 1H), 7.96 (s, 1H), 791 (d, 1H), 7.75 (d, 1H), 7.34 (d, 1H), 3.97 (br s, 4H), 3.74 (t, 2H),
3.22 (t, 2H) ppm. MS (ESI) m/z (C1sH13N50,S) 364.1 (M+1, 100), 329.2 (21) Finnegan
LCQ.
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(13) The title conmpound is obtained from
3-[1-(methyl sul fonyl) -2, 3-di hydr o- |

woRiondoieed- yl | - 3H mi dazo[ 4, 5- ]pyri di ne-5- carbel/grivgsies4339

(internediate 12.2) in 62%yield follow ng general
procedure VI. HPLC (over | Om n 10-85% MeCN | OOrM ag.
NaQAc): 99% purity, tR 4.80 mn (tR(SM 6.13 mn).

1H NWVR (JEOL 400 MHz, DVMBSO-d6) d 8.97 (s, IH), 8.32
(d, ITH), 7.96(s 2H), 7.87 (®, IH), 7.74 (d, IH),
745(d IH), 4.09 (t 2H), 3.28 (t, 2H), 310(3 3H)
n ,, > (O 0‘ (] ( .

ndol

5-yl }-3Himdazo[ 4. 5-61 di n-5-yl) net hyl enel - U-t hi az
ol i di ne-2. 4-di one (Sche%us (16) The title conpound
is obtained from H

3-{l-[(chl oromet hyl)su
5-yl }-3Himdazo[ 4,5 ]
(internmediate 13.2) in 609
procedure VI. HPLC (over n>y10- 85% MeCN/ 100 nM aq.
NaOAc): 99% purity, tR 5. M oA(tR(SM 7.03 nin).

1H NWVR (JEOL 400 MHz, DVMSO-d6) d 8.92 (s, IH), 8.31

(d, IH, 7.98 (d, 2H), 7.88 o, IH, 7.75 (d, IH),

7.52 (d, IH, 5.38 (s, 2H), 4.22 (t, 2H), 3.30 (t, 2H)

Pem tithS  ¢dagiound is ( QlitSinkd CINBOASE) -aekTsil- 18 -(itytiro- Wda)dol-5-y1)-3 H-

Fi. : | e, 15: . : - ecoy :
STy Rin SRR Gty ) A F3hyfld Bllvipe sonera
pruebdare VI. HPLAQové-10min 10-85% MeCN/100mM aq. NaOAc) 99% purlty, tr 4.46
vU - 3/r-imdazof 4. 5- 615% i di n-5-vnnet hyl enel -

mindirgen .38 My rlérl‘{l\éBK 400 Mity, PMSQ1dg,) 65 Edéﬂé@ﬁdbli 55 1H) 8.89
r

QP BRI TR 822 (e s 11, 708 G5, TH), 790, (5, 150, 7.83 (4, FH, 7,70 (4, 1),

423 (t, 2H) 3.29 (t, 2H), 2.23 (s, 3H) ppm. MS (ESI) m/z (CZOH15N5038) 406.3 (M+1, 100)

Finnegan LCQ.

( hydro-1 H-indol -
di ne- ar®al dehyde
Yield flol | owi ng gener al

Example 12: (57)-5-[(3-{1-[4-(dimethylamino)butanoyl]-2.3-dihydro-1H-indol-5-y1} -
3H-imidazo[4.5-b]pyridin-5-yl)methylene]-1,3-thiazolidine-2.4-dione

12

The title compound is obtained from 3-{1-[4-(Dimethylamino)butanoyl]-2,3-dihydro-1H-
indol-5-yl}-3 H-imidazo[4,5-b]pyridine-5-carbaldehyde (intermediate 11.2) in 78% yield
following general procedure VI. HPLC (over 10min 10-85% MeCN/100mM aq. NaOAc):
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i ndol -5-yl }-3H i m dazo[ 4, 5- ] pyridi ne-5-carbal dehyde
in 39% vyield foll ow ng general procedure VI. HPLC

W@ owe24666 m n 10- 85% MeCN 100 mM aq. NaQAc): t RCBEB®05/054339

mn (tR(SM 7.55 min). 1HNWR (JEOL 400 MHz, DMSO d6)
d 8.93 (s, IH), 8.22 (s, IH, 8.20 (s, IH, 7.85 (d,
IH, 7.66 (d, IH, 7.56 (s, IH), 7.42 (d, IH, 4.13

(t, 2H), 3.74 (m 2H), 3.50-3.20 (m 12H), 2.18 (m

2H) ppm M (ESI) mz (C23H27M5Q8S) 454.0 (M 10)

Fi nnegan LCQ Exan'ple 16: Tgrt-butyl

ST T o B S MO SO s
nﬁca.e&ed S)H)( &ay (d’hél)t 7.08 ¢, ABPOTIG(br |s,S3Idibﬂaa3r(e @H)s D45 (br s, mH),

%7?1; : gﬁb’iy%%fsl(t gﬁ)’og%l%ﬁgbr 215%(2/5 éﬁiesl&% Gy %ﬁ) H@%'Ms (ESI) m/z

By ored@iel, bo), iB.Edgven. 80.4Q2 BF%
0B TTeEISL, {00} W& S T2, 3 oga80 A G2 B Tinegan LCQ.
(tR(SI\/p 8. 61 mn) 1HNVR (JEo_ 400 MHz, DI\/SOdG) d

@gazzﬂ',g-bmzmms-vmhbthvmné;a,;s-shlafmdnmm g@a.gnms)z

(C23H20N5O4S) 464.0 (MH 100), 408.1 (42) Finnegan
LCQ Exanpl e 17: J/

(52)-5-({3-ri - (rrethylsul’?oﬂvn 23 di hvdro-1g-i ndol - 6-yl
| -3g-i m dazo H
[4.5-61pyridin-5-vUretH e)-1. i azol i di ne-2. 4-dio
ne (Schenme 5) (17) The t is obtained from
3-[I-(methyl sul fonyl)-2, 3-
H i ndol - 6-yl ] - 3H ni dazo[ 4N
in 29%yield foll owi ng ge rocedure VI. HPLC
(over 10 mn 10-85% MeCN 100 ag. NaQAc): 99%
purity, tR4.68 mn (tR(SM 6.09 nmn). 1H NW (JEOL
400 MHz, DMBO-d6) d 8.87 (s, %H), 8.17 (d, IH), 7.82

T tltfe"cll)mpound is obtained from 3-[1-(methylsulfonyl)-2,3-dihydro-1H-indol-5-yl]-3 H-
imidazo[4,5-b]pyridine-5-carbaldehyde (intermediate 12.2) in 62% yield following general
procedure VI. HPLC (over 10min 10-85% MeCN/100mM aq. NaOAc): 99% purity, tr 4.80
min (trgsm 6.13 min). "H-NMR (JEOL 400 MHz, DMSO-d) 5 8.97 (s, 1H), 8.32 (d, 1H),
7.96 (s, 2H), 7.87 (d, 1H), 7.74 (d, 1H), 7.45 (d, 1H), 4.09 (t, 2H), 3.28 (t, 2H), 3.10 (s, 3H)
ppm. MS (ESI) m/z (C1sH15sN504S7) 442.1 (M+1, 100), 363.0 (27), 291.3 (22).

ri di ne-5-car bal dehyde
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7.65-7.50 (m 3H), 7.42 (s, IH), 4.09 (t, 2H), 3.24
(t, 2H), 3.15 (s, 3H ppm M (ESI) mz (CL9HLI5NSO4S2)
W@ 46024686+ , 100), 362.8 (21) Finnegan LCQ ExeempER2028054339
Bi ol ogi cal assays The conpounds of the present
i nvention may be subjected to the foll owm ng assays: a)
H gh Throughput PI 3K |ipid kinase assay (binding
assay): The efficacy of conmpounds of the invention in
inhibiting the PI3K induced-118pi d phosphoryl ati on may
be tested in the follow ng binding assay The assay

C E‘H 0-1H-

ggg@£¥§$£lnlty and speC|f|C|ty The SC|nt|IIat|on

y Assay is based on the properties of weakly
emtting isotopes (suclh as—8H, 1251, 33P). Coating SPA
beads w th neomnycin allbﬁs the detection of

phosphoryl ated Iipid b tratesoaf er incubation with
reconmbi nant Pl 3K and 33Ct | Pin the sane well,
by capturing the radi oag épids to the SPA
[ [ 0 neonycin. To a
384 wells MIP containing 5n he test conmpound of
Formula (1) (squbiIizediQw O toyield a
concentration of 100, 30, MO~% 1,0.3, 0.1, 0.03,
0.01, 0.001 nM of thetest conpound), the follow ng
assay conponents are added. WH 5 m (58 ng) of Human
reconbi nant GST-PI3Kg (in Hepes 40 mM pH 7.4, DIT 1
Tl titledcompoyhd iﬁgtblaraimd o 3y 1-{(@hletonagthyl)splfenyty-2;8idikyslro-1 H-indol-

Sl bl S RAREs b h STl e TS YR 0% viela

foDEwiilylgeidalGProdedine V. BPUC (overHOpRHR 14)085%/lMdﬁi|N/ 70041)1M aq NaOAc):

After |ncubat|on at roon1teqﬁerature for 180
9% Putifgir|5e37 min (trsw 7.03 min). 'H-NMR (JEOL 400 MHz, Do d6) §8.92 (s,

1H), 8.31 (d, 1H), 7.98 (d, 2H), 7.88 (d, 1H), 7.75 (d, 1H), 7.52 (d, 1H), 5.38 (s, 2H), 4.22
(t, 2H), 3.30 (t, 2H) ppm. MS (ESI) m/z (C1oH14CIN504Sz) 477.0 (M+1, 100) Finnegan
LCQ.
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agitation, the reaction is stopped by addition of 60
m of a solution containing 100 ng of neonyci n-coat ed

w@heBPBebeads i n PBS contai ni ng ATP 10mM and BOITAPHNHNS4339

The assay is further incubated at roomtenperature for
60 mnutes with gentle agitation to allow bindi ng of
phosphol i pids to neonyci n- SPA beads. After

preci pitation of the neonmyci ncoated PVT SPA beads for
5 mnutes at 1500 x g, radioamtive Ptdlins(3)P is
quantified by scintillation counting in a Wall ac

Rl IR R R B B AR 20 dinydro-

121-3idg)- 51yl}e3Hﬂm&aaﬂéLﬁﬂb]Pm5@a§batd@h§abhné@% 5@% following general
hi,bi t. t te

Rerisar P Gl oeBr s Rl PR SH RS o 5 anin (e

163 i) EGENVIR QTHODKE00 T DIMSO-AE) 3 $1b3 [, 1HY,)8.220(s] ML, see (s, 1H),

f or co&gounds of of the invention are set out In Tab

i 1 e ), b (8, 13 (s B ThlmAD. 3.503.20
R ED o S92 oy SIS B e A a4 Pl il imrossn L

in |nh|b|t|ng the PI 3K induced Akt/PKB phosphorylatlon
bas.

mﬁaﬁro 5Jb rﬂﬁh-@ 1 Mhn@qu@dm Sche‘ims 264 Raw

macr ophages (culture medi um
containing 10% Fet al Cal erun1a anti biotics) are
pl ated at 20000 cell a 96/ M\P 24 h before

ation with 50
, Cells are serum
i nhibitors for 20
re fixed in 4%
shed 3

cell stimulation. Previou t he
nM of Conpl enent 5a din g niqyte
starved for 2h, and pretreat¥

m nutes. After stinulation é\el |s
f or mal dehyde for 20 m nutes Bnd

@6
The title compound is obtained from tert-butyl 6-(5-formyl-3 H-imidazo[4,5-b]pyridin-3-
yl)indoline-1-carboxylate in 22% yield following general procedure VI. HPLC (over 10
min 10-85% MeCN/100 mM aq. NaOAc): 99% purity, tr 6.49 min (trism) 8.61 min). 'H-
NMR (JEOL 400 MHz, DMSO-d¢) 5 8.87 (s, 1H), 8.24 (d, 1H), 8.02 (br d, 1H), 7.74 (d,
1H), 7.72 (s, 1H), 7.50 (br s, 1H), 7.41 (d, 1H), 4.05 (t, 2H), 3.20 (t, 2H), 1.45 (s, 9H) ppm.
MS (ESI) m/z (C23H20N504S) 464.0 (M+1, 100), 408.1 (42) Finnegan LCQ.
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times in PBS containing 1% Triton X-100 (PBS/ Triton).
Endogenous peroxi dase is bl ocked by a 20 m nutes

w0 nmabzateson in 0. 6% H2O2 and 0. 1% Sodi um Azi dePCTIEP2005/054339
PBS/ Triton and washed 3 tines in PBS/Triton. Cells are
then bl ocked by 60 m nutes incubation with 10% f et al
calf serumin PBS/ Triton. Next, phosphoryl ated Akt/PKB
is detected by an overnight incubation at 4C with
first antibody (anti phospho erine 473 Akt |IHC, Cell
Sl gnal i ng) dl I ut ed 800-fold in PBS/ Triton, containing

yuidineS-y (Schiepred® ( 1/ 400
d| I utlon in PBS/Trlton nt ai ni n 5% BSA) washed 3
tinmes in PBS/Trlton,oand tinmes ﬁ_ S and further
i ncubated in 100 nl ®f- ate reagent sol ution

(R&D) for 20 minutes. he ctior® topped by
addition of 50 ml of 1 anﬁ? allsor bance i s read
able Il bel ow

at 450 nm The val ues |nd| c%'(‘
reflect the percentage of hi |t/Lon of AKT

phoshoryl ati on as conpared t® baSal |evel. Said val ues

show a cl ear effect of the thiazole conpounds on the
activation of AKT phosphorylati@n in

macr ophages. Exanpl es of inhibitory activities for
Bertplewodpouwdd is lebtained droim 31l -Gmethglelfamyt)-2,3+dihigldtoel AHindol-6-yl]-3H-

i%zﬁliqovwggﬁly%llglﬁgrcg eﬁme C%?&ﬂylej% ofloﬁﬂ dﬁlrgleée?ntelra procerziure VL

WerC (&Read nsiaioigsss MelCN/B(lU WM B Naomeleh9sh !'1ﬁr1tyn tﬁ/4 88 min (tresm)
eff| cac%aof conpounds of the invention in in

L} 40 &z BMSHEa S 887 Gpbid), tsdﬁ' e(éJ 1H), 1982 (d, 1TH),
f%a? 'ggm ?1%9319 7%' QI 2103 SHTBY 2P, 3185588 W3 Jplie Ms (EST) mz
(C19H15N504SZ) 2420 (M+1, 100), 362.8 (21) Finnegan LCQ.

Example 18: Biological assays

The compounds of the present invention may be subjected to the following assays:

a) High Throughput PI3K lipid kinase assay (binding assay):

The efficacy of compounds of the invention in inhibiting the PI3K induced-lipid
phosphorylation may be tested in the following binding assay.

The assay combines the scintillation proximity assay technology (SPA, Amersham) with
the capacity of neomycin (a polycationic antibiotic) to bind phospholipids with high
affinity and specificity. The Scintillation Proximity Assay is based on the properties of
weakly emitting isotopes (such as *H, '*°I, **P). Coating SPA beads with ncomycin allows
the detection of phosphorylated lipid substrates after incubation with recombinant PI3K and
radioactive ATP in the same well, by capturing the radioactive phospholipids to the SPA
beads through their specific binding to neomycin.

To a 384 wells MTP containing 5 pl of the test compound of Formula (T) (solubilized in 6%
DMSO; to yield a concentration of 100, 30, 10, 3, 1,0.3, 0.1, 0.03, 0.01, 0.001 uM of the
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Experimental Protocol: 8-10 weeks old female C3H m ce
were fasted during 18 hours. 15 minutes prior the

WO pdosapwsé t oneal i njection of thioglycollate (RCHEE#®2048054339

m /kg), the mce were treated orally with Pyridine
met hyl ene azol i dinones of Fornmula (1). Control mce
recei ved CMC/ Tween as vehicle (10 mM/kg). The m ce
were then sacrificed by CO2 inhalation and the
peritoneal cavity was washed giwo tinmes with 5 m of
ice-cold PBS/1 mM EDTA. The | avages were done 4hrs or
efhel C I
PP RORIPC T ORI R LB FORIAR, 2) 3 S g of Humn
ré¢vembiant €' ST1-PIBH vl Hepes A8 mVopHi 1.4 DTV irmid et (eﬁlydaanglycol 5%) 2)

T TR e A T S Al e
54, PRI 260 AR S ROFLIEAS o 0.4

Hiepesrd) anNLIPH i7st) adifiendechbagoraatcogmpempleratuimi foh 180 dhinutes, with gentle

el ati bi nder .in an r oxi.mat : i ration
S, Dreotoctiogis epAeCPD ISHERPESd uf of S aftion SouSMing 100 g of
I{eubpbﬁ%htedﬁwr BPXtBéads inSPRY chRGinidpt ATEA0mA1 Qnd®EDTA 5mM. The
a

ets 90 of active pyridine net héllt ene
3§99y 1 M@h@c‘&ﬂ% PR &qmne%mrétﬁ)r §0rmiutes it agitation to allow
E[p&g | ,
lﬁgdmﬂg g?&)asﬁggl 1y pov\g(1 er’ w t a s?gr&ﬁero@ F;Jg}ta%olﬁ afathé neomycin
a@pied PMTHEPA ttads feeiSghinutesini 8500The, milioactive Rtdin§B)R scquantified by
250 ny ( af _active yridi ne
solt Ry B s Wae Gming Rak ufiet! )
For mul at| on 3 - Liquid
The values indicated in Table I below refer to the ICso (nM) with respect to PI3KY, i.e. the

amount necessary to achieve 50% inhibition of said target. Said values show a considerable
inhibitory potency of thiazole compounds with regard to PI3KYy.
Examples of inhibitory activities for compounds of of the invention are set out in Table I

below.

Table I: ICso values of thiazole derivatives against PI3Ky.

PI3Ky
Example No ICso (nM)
1 4
3 6
4 20
5 35
6 2
8 10
12 7
15 20
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A conpound of Formula (1) (1250 ng), sucrose (1.75 Q)
and xant han gum (4 ng) are bl ended, passed through a

wolnosadiesmesh U.S. sieve, and then m xed with aPCT/EP2005/054339

previ ously prepared solution of mcrocrystalline
cel l ul ose and sodi um car boxynet hyl cellul ose ( 11: 89,
50 ng) in water. Sodium benzoate (10 ng), flavor, and
color are diluted with water and added with stirring.
Sufficient water is then addegt to produce a total
vol une of 5 m.. Fornulation 4 - Tablets A conpound of
:goré@ﬂ Bashd ELISA R Honfdr PRI fiibioRgyier with a dry
[atin in an approximate 1:2 weight ratio. A
Trhendﬁcmyoqﬁcompoumdg o€ sheiimshigen at anhilsiting] dleed PEEK anduced Akt/PKB
Lubri cant f or ned 450- 900 ny
pairerdcpap et find RO AL byt ene
MegsutcthicAd e AKVPRBN hhosphosylitihl &i maasphagE@rarftelr agtinulation with
- Injection A conpound of Formula ( IS dissolved in

Gomplementers: Kagr 20t Kaw Hed 7@8@&%9@ (Geiteed dn MMEMH t2omedium
&n&ﬁf‘h&f @ﬁ%alféteﬁrbaﬁf s PR AY | MBEDBLiYs) Ard Plafld- 4128 00 élells/%ell in a 96

yridine net ene azol i di none der|vat|ve accordln?
MEEP@AI habgflore, ceﬁlsylmmgpeu Brevagus to the ptimulaidgorf wishnSP|nM of Complement

5‘3] cLu?ﬁ g mgu_teg, _Cgl}l{%//rlf: ’sg%;)%@@% ? ) a&{]g ?t@ w1th inhibitors for 20

oxycar
rﬁinhfe@ nsdter saitnlufasion kellssané fikdtlyin ,4%1fdmn},dehydé faﬂ:tmminuRz% and washed 3

sel ec fromH, ogeqn,, G -C -al kyl C6- al ken

(Epesc PRSP P e a0 PR/ Teaid indigeraga PR dhsd s blocked
Kga G9- hiffuRs ARUbRAR Ky 0.69RHLD, Ghd @. 193! Serium PEARS RAPBS/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 first antibody (anti phospho Serine 473 Akt THC, 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 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 100 pl of substrate
reagent solution (R&D) for 20 minutes. The reaction is stopped by addition of 50 pul of 1 M

SO4H, and absorbance is read at 450 nm.

The values indicated in Table II below reflect the percentage of inhibition of AKT
phoshorylation as compared to basal level. Said values show a clear effect of the thiazole

compounds on the activation of AKT phosphorylation in macrophages.
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C6- al kyl, C3-C8-cycl oal kyl d-Ce-al kyl,
C3- C8- heterocycl oal kyl d-Ce-al kyl, C1-C6- al kyl

wa@bkdoengae6@l koxycar bonyl, acyl, sulfonyl, sulfapgl/EP2005/054339

sul finyl, alkoxy and amno; X is selected fromsS, NH
and O Y is selected fromQO, S and NR3, wherein R3 is
selected fromH, optionally substituted d-C -al koxy,
optionally substituted Ct-C -al kyl, optionally
substituted C2-C6-al kenyl, op3ionally substituted
C2- C6-al kynyl, optionally substituted Cl-C6- alkyl

I
E%ﬁi leescéﬁr oaﬂr Hﬁy bﬁ&?oé&gbft%‘?%r %gﬁ%dﬁ?% g&ef:it&l@q v}?tléﬁ) B%/ér set Oy Byt th Table IT
tetov.2; as well as its geomstrlcal i soners, |ts
optically t|v a reonmers
and its race?‘Pa%—e %Pﬁ%u LS V\%ﬂtle‘gﬂvﬁﬁ%ﬁsrlr% PR | y
acceptable salts thereof. 2. A pyridine net hyI ene
azol i di npne derivative accprdi n@elf dssal @iy, Elivdier ei n RL
is H 3. A pyrifdPf@efet hyl ehe azol i dilGafeMideri vati v
according to clains 1 to 2[{wherein R2 is H 4. A
pyridi ne| net hyl ent azol i di hone derivaxi®e according to

cl ai ns 1lte—2—wheretrn—R2—+p—E€3-€8 heler“cy’c. patky] 5.
A pyridi pe nmethyl®ne azol i i none deri véq'l ve accordi|ng
to clains T to 2 wherein I's selected fromaryl and
het eroaryl 6 A pyridine nethyl ene azolidinone

AR PAE ¢ Chigelyeellaterinduged peritonealicavity eg pCriHtment mg

ekt 'vﬂ/oxeﬂﬁacgf of compounds of the invention in inhibiting the migration of
leukocytes upon intraperitoneal challenge of thioglycollate may be tested with the
following assay.

Experimental Protocol:

8-10 weeks old female C3H mice were fasted during 18 hours. 15 minutes prior the
intraperitoneal injection of thioglycollate (1.5%, 40 ml/kg), the mice were treated orally
with Pyridine methylene azolidinones of Formula (I). Control mice received CMC/Tween
as vehicle (10 ml/kg). The mice were then sacrificed by CO, inhalation and the peritoneal
cavity was washed two times with 5 ml of ice-cold PBS/1 mM EDTA. The lavages were
done 4hrs or 48 hrs after thioglycollate challenge to evaluate neutrophils or macrophages
recruitment, respectively. The white blood cells (neutrophils, lymphocytes or macrophages)
were counted using a Beckman Coulter ® A°T 5diff' ™. Dexamethasone was used as

reference drug.

Example 20: Preparation of a pharmaceutical formulation
Formulation 1 — Tablets

A compound of Formula (I) is admixed as a dry powder with a dry gelatin binder in an
approximate 1:2 weight ration. A minor amount of magnesium stearate is added as a
lubricant. The mixture is formed into 240-270 mg tablets (80-90 mg) of active pyridine
methylene azolidinone compound per tablet) in a tablet press.

Formulation 2 — Capsules
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7. A pyridine nmethylene azolidinone derivative
according to any of the preceding clainms wherein Y is

wW@2008/02466@Yyr i di ne net hyl ene azol i di none deri vaPCwEP2005/054339

according to any of the preceding clains wherein Y is
S. 9. A pyridine nethyl ene azolidinone derivative
according to any of the preceding clainms wherein nis
1. 10. A pyridine nethylene azolidinone derivative
according to any of the preceding clains wherein A
fornms together with the pyridine ring the follow ng

r 1 e . o | . .
BT T e 8] N e o SR Rifoent in an
appuixirdatn d Newcighti ratae.i Rhe nsistioe Bifrilpdtiato 200 negf capbwesn 21 nigoof active
9 %FFGEiﬂlqu%rl t%&%ther k&h %h% pyridine ring the

0 valeﬁgy%r SR CIB) PRy WhE F&H h*and R2 are as
defined in any of the preceding clains. 12. A pyridine
nmet hyl ene azol i di none derivative according to any of
EﬁﬂéﬂégﬂiiFéégﬂéherein A forms together with the
%ghﬁgbﬁﬁi bf BEmidie ({)‘{'1&52%&9, QR (1.78)g) doll RanttBR B (4 mg) are

nd R2 are as defined in any of thecﬁreced]ng _ _
hi¢nsiedspasse@l theoyghrd dNond OnmedhyUdhesicygohndithenrmeixed with a previously

i vat i ' . f ' rej )
. IR
39r mgpin( waket. Sodilym 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 pyridine

methylene azolidinone 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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wherein Rrand R2 are as defined in any of the
preceding clainms. 14. A pyridine nethyl ene azolidi none

wa@lenbwatesesre according to any of clains 1 to 10PGIEPB®DFI054339

RlLis H R2is C3-C8-heterocycloalkyl; Xis S; Yis O
or Sand Afornms together with the pyridine ring a
group of Formula (la).15. A pyridine nethyl ene
azol i di none derivative according to any of the
preceding clains wherein RLis H Xis S Yis Oand A
forms together with the pyridine ring a group of

il a (1b). 16. A pyridine nethylene azolidinone

erivative according to any of the preceding clains
wherg Pﬁmﬁﬂe fnéth’y'iengaio'l"ldﬁong dérﬁza@v@%oﬁﬁ%ot{) 'F%rxhl‘ﬂg h er
wi th e pyridine ring a group of For (lc). A
pyri di ne net hyl ene azol i di none derivative accordlng 0
any of the precedin pla' erein RLis H Xis S Y
is Oand A forns to B the pyfidine ring a
group of Fornmul a (Id) 185A pNr'i dixre et hyl ene
azol i di none derivative accorg} of the
precedi ng cl ai s, sel ect ed Y flol | owi ng group:
(52)-5- {[4-(I R (o
- pi peridinyl)pyrido[ 3, 2-d] pyrimdin-6-yl]nethyl ene}-
1, 3-thiazolidine-2, 4-dione; ()]

(52)-5-{[4-,(4-f] uoro-I-pi nyl) [ é_Ekpyrlm

di nVegAiD et wyﬁf‘é?féf}d front 1 ai&zav,. - % ﬁ Gi-Grmadbi1' and C>Ce

( 5z)an@h91[ ¢ 1ch by'l hfkbk@ ram?&k‘llx)nyi aewpﬁﬂfoﬁym ydilaRyr, sl8hyd, alkoxy

-d]pyr|n1d|n met hyl ene) -
, 3- tanfl amino; di ne- 2 4 di one;

R? is sclected from H, halogen, C;-Cs-alkyl, C»-Cs-alkenyl, Co-Cs-alkynyl; aryl;
heteroaryl, C3-Cs-cycloalkyl; C3-Cs-heterocycloalkyl, aryl C;-Cs-alkyl, heteroaryl Ci-
Ce-alkyl, C;-Cs-cycloalkyl C;-Cg-alkyl, C;-Cs-heterocycloalkyl C;-Ces-alkyl, Ci-Cs-
alkyl alkoxy, alkoxycarbonyl, acyl, sulfonyl, sulfanyl, sulfinyl, alkoxy and amino;
X is selected from S, NH and O;

Y is selected from O, S and NR®, wherein R® is selected from H, optionally
substituted Ci-C¢-alkoxy, optionally substituted C;-Cs-alkyl, optionally substituted
C,-Cs-alkenyl, optionally substituted C,-Ce-alkynyl, optionally substituted C;-Cs-
alkyl aryl, cyano and optionally substituted sulfonyl;

A is a heteroaryl group;

n is an integer selected from 1 and 2;

as well as its geometrical isomers, its optically active forms as enantiomers,
diastercomers and its racemate forms, as well as pharmaceutically acceptable salts
thereof.

2. A pyridine methylene azolidinone derivative according to claim 1 wherein R' is H.
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5- Pyri do[ 2, 3- b] pyrazi n- 6-yl net hyl ene-t hi azol i di ne- 2, 4-
di one;

W®200a02{68¢ 2- b] pyri di n-5-yl met hyl ene-t hi azol i di PEF/RP2DOE054339

one;
5-[4-(4-Fluoro-piperidin-Il-yl)-pyrido[3, 2-d] pyri m din-
6-yl net hyl ene] - 2-t hi oxot hi azol i di n- 4-one;
5- (3- Phenyl - 3H i m dazo[ 4, 5- b] pyri di n-5-yl met hyl ene)-th
i azol i di ne- 2, 4-di one; 86
5-[3- (3, 5- D net hoxy- phenyl )-3Hi m dazo[ 4, 5-b] pyridin-5
yl . . o
3| PP R RAIOAE dortv 4 Q0B Ing 0 lgims 192 vpgein R s
, 5-B.pyri din-3-yl]-2,3-di hydro-indol e-1-carboxylic
acid tert-butyl ester;
5-13-(2,3-D hydro-1 Hindol -5-yl)-3Himdazo[ 4, 5-b] pyri
41i n-Aprdldmé ﬁhﬁih?hkﬁé azdlidirdae dedNaniee dccbrdih®eslaims 1 to 2 wherein R” is
5-[3-(l-Acetyl 3-di hydro-| Hindol -5-yl)-3Himn dazo[ 4
, 5- lﬁ3rf§ﬁrlie6‘?rﬁ°y!§ 03?4 et hyl ene] - t hi azol i di ne- 2, 4- di one;
5-{3-[1-(4-D net hyl am no- butyryl)-2, 3-di hydro-l H i ndol
-5-yl]-3Himdazo[ 4, 5- b]
5py r iAdbyriding/mathylepé erndidinone derivaitise aecopding i ddaias 1 to 2 wherein R” is

| SabbedRhRRSSHL hadxrg, 3 o1 hvdro-l Tndol-S-yl) - 3K

nmet hyl ene] -t hi azol i di ne- 2, 4- di one;

- P- A - Chl or oneg hanesul f onyl - di hydro-1 H i ndql - S-y~-
qi . e\mﬁt]hyfene azoli lnone erivative a cord?ng to any of the pre¥:eding claims

pyrlvqiepeléxylgget hyl ene] -t hi azol i di ne- 2, 4-di one;
5-{3-[1-(3-M f
hol i n*-yl - propane- | -sul fonyl) -2, 3-di hydro-| Hindol -5-y

o) 5 AP RGRAons molidipons el esprine e 3y 7o grgoding claims

wherein Y is O.

8. A pyridine methylene azolidinone derivative according to any of the preceding claims

wherein Y is S.

9. A pyridine methylene azolidinone derivative according to any of the preceding claims

whereinn is 1.

10. A pyridine methylene azolidinone derivative according to any of the preceding claims
wherein A forms together with the pyridine ring the following group (Ia):
2
(R),
N\ N\
(P

N R1

(Ia)

wherein R'and R?are as defined in any of the preceding claims.



10

15

6-[5-(2, 4- D oxo-thiazolidin-5-ylidenenethyl)-imdazo[4

, 5-b] pyridin-3-yl]-2,3- dihydro-indol e-1-carboxylic
wa@edod/orsssd - but yl ester; PCT/EP2005/054339

5-[3- (I - Met hanesul fonyl - 2, 3-di hydro-1 H i ndol - 6-yl ) - 3H

I m dazo[ 4, 5- b] pyri di n-5-

yl met hyl ene] -t hi azol i di ne-2, 4-di one. 19. A pyridine

nmet hyl ene azol i di none derivative according to clains 1

to 18 for use as a nedicanmentg7 20. Use of a pyridine

met hyl ene azol i di none derivative according to clains 1

o 18 ngﬁdiﬁ%'ﬁl tﬁ?leﬁé fcﬁn@l@d(%emvéﬁﬁ; Q@coﬂf &SRy fcﬁ’r 1Hfr§ 1t09

preparation of medi canent for t prop laxi s

t r eatheegin Adbnamgethwnmdl lic pyridiee sng thet/following gmumﬁl?bc)r y
di seases, cardiovascul ar diseases, neurodegenerative
di seases, bacterial or V|r51N|nﬂ cty ons, ki dney

di seases, platel et agq 6‘ cancer ,
transplantatlon graft réj of fung injuries. 21.
Use according to claim 20, wher eilR sai d di seases are

sel ected in the group |nclud|ng mul tiple sclerosis,
psoriasis, rheumatoid arthriti@b)systenmic | upus

eryt hemat.osis,.infla ory. bowel disease, ]un
i nf | aFFERD §#@ndtﬁ?ra el 6ocin agy g e proceding clatme
i nfection/inflanmmati on such as neningitis or

encephalitis. 22. Use according to claim20, wherein
1§a| o diysidias encthyleng exlisinsici derivhiévegaesapsling)¢0 @y mf claims 1 to 9

S £ RIsREh AToBhE AR Lk BhARe Bl 2T Erine BRGb TRY™
claim 20, wherein said dlseases are selected in the

group including atheroskﬂg d art hypertrophy,
cardi ac nyocyte dysfunctio | eyjat @d bl ood

(Ic)

wherein R'and R*are as defined in any of the preceding claims.

13. A pyridine methylene azolidinone derivative according to any of claims 1 to 9

wherein A forms together with the pyridine ring the following group (Id):

(R, N
RS

X
R

(Id)

wherein R'and R?are as defined in any of the preceding claims.

1

14. A pyridine methylene azolidinone derivative according to any of claims 1 to 10
wherein R' is H; R? is C3-Cs-heterocycloalkyl; X is S; Y is O or S and A forms
together with the pyridine ring a group of Formula (Ia).
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pressure or vasoconstriction. 24. Use according to
cl aim 20, wherein said diseases are selected in the

w@emap2466€| udi ng chroni c obstructive pul nonar yPCi/ERRSE(54339

anaphyl actic shock fibrosis, psoriasis, allergic

di seases, asthmm, stroke or ischem c conditions,

i schem a-reperfusion, platelets
aggregation/activation, skeletal nuscle

atrophy/ hypertrophy, |eukocyt& recruitnent in cancer
tissue, angi ogenesis, invasion netastisis, nelanoms,

r‘ . .
1\+/g|ar g?ﬁ%lmgréezt?%% 1%He gﬁé)@lgfngn@g%g%tl{lfﬁe%cgrcmt | on%ﬁ& aF th@?qicedmg claims
scl evlesiis R' Bn¥ris o Yrie Eharidt Asfprnpsrto@th@smﬂethc @peline ring a group
flbr 1Sm Qggthellal and epithelial injuries in the
I und’ IH eral lung airways inflammtion. 25. Use
according to any of clainms 20 to 24 for the

modul atign, in particular for the inhibition, of th
i Rgidincmethylep azoélémogg deryativg %ﬁcgﬁhqgjto&p& ofihe Qrecedmg claims

wherg|cheis /' & B! R 15 KNESe 0 shPA TbhrdnsdbPARE v@ith thé Epyﬁdme ring a group

pharmaceut i cal * conmposi ti on contai ni kg at | east one

pyr ioffiFpenyteflay| ene azol i di none derivative according to

any of clainms 1 to 18 and a pharmaceutically

acceptable carrier, diluent or excipient thereof.28. A

17 odepwidims methglepe efpdidaiohe derbfatlpt}lidcdfdilfg tﬁehh ysf o @receding claims

o TR Re i 170 55 ap LA A dtrnigehe gL iR @YBRne ring a group
For iggiFardlh {Idyv th a derivative of FOHTLH a (1) in

presence of a base: (H) ("1") (I) Wierein R |
tR>2,A, X, Y and n are as defined in any of the

)ﬁ ‘yyﬁgm‘é ! ﬁb@leng QrodifSHIP géfﬂzqtl%: %Qéogdlﬂg th© n's:lo{)f‘q‘ﬂeapreceding
claims, selected from the following group:
(57)-5-{[4-(1-piperidinyl)pyrido[3,2-d]pyrimidin-6-ylJmethylene}-1,3-thiazolidine-2,
4-dione;
(57))-5-{[4-(4-fluoro-1-piperidinyl)pyrido[3,2-d]pyrimidin-6-ylJmethylene}-1,3-
thiazolidine-2,4-dione;

(57)-5-({4-[4-(trifluoromethyl)-1-piperidinyl]pyrido[3,2-d Jpyrimidin-6-y1}
methylene)-1,3-thiazolidine-2,4-dione;

5-Pyrido[2,3-b]pyrazin-6-ylmethylene-thiazolidine-2,4-dione;
5-Furo[3,2-b]pyridin-5-ylmethylene-thiazolidine-2,4-dione;
5-[4-(4-Fluoro-piperidin-1-yl)-pyrido[3,2-d Jpyrimidin-6-ylmethylene]-2-thioxo-
thiazolidin-4-one;
5-(3-Phenyl-3H-imidazo[4,5-b]pyridin-5-ylmethylene)-thiazolidine-2,4-dione;
5-[3-(3,5-Dimethoxy-phenyl)-3H-imidazo[4,5-b]pyridin-5-ylmethylene]-thiazolidine-
2.4-diong;
5-[5-(2,4-Dioxo-thiazolidin-5-ylidenemethyl)-imidazo[4,5-b]pyridin-3-yl]-2,3-di
hydro-indole-1-carboxylic acid tert-butyl ester;



(H wherein R | , tR 2, A X, Y and n are as defined

in any of the preceding clains and wherein the
wa@eovpoeases of Fornula |1 is selected fromthe grOUpPID5/054339

fornmulae (Ha), (lib), (lie) and (Hd): (Ma) wherein R4

Is selected fromH and R2; R5 is a R2 group wherein

the first atomattached to the pyrimdine ring is

selected fromC, N, S and O and wherein when R4 is

NH2, R5 is not NH2Z;R | , tR ® and n are as defined in

any of the preceding clains; (M) wherein R 1, tR 2

and f r

L A L LR R e T L
of ttlmezqudamelj‘ﬂ-dg)nei ai s and wherein at | east one Rl gr
R2 i
el Rk b e TR
t hatmdthyer@Qiatonidinef2, 4:dfoﬁu;l a (I i d) i's not

(4- et hox phen )-3H m dazo]
Y e

4, 5 SoiBlAre sty waingdRGIrdsfyatihydse 1 HandglmygllRdl-imidazo[4,5-b]

acc t m t he group:
4- Pl(i)gglrﬂlﬂgsl nﬁlle@l%/y?éﬂg} ﬁﬁ%%gﬁ%%fg%?m di ne- 6- car bal dehyd

e; 5-[3-(1-Methanesulfonyl-2,3-dihydro-1H-indol-5-yl)-3H-imidazo[4,5-b]pyridin-5-yl
& (%{%ﬂﬁﬂeﬁlﬁﬁ%%d [y hioyt) - Pyri do[ 3, 2-d] pyri ni di ne- 6-

Zaz %nﬂya(u k@tﬂomnm&ran@hulfoﬂlyl-)ﬁ 3-dihyddocld|-thda1-sybyy3H-ifidaruf4,6-b)

carb yl(?lllh(iil—g~I zlmethylene]—thlazohdme-2 4-dione;
5-{3-[1-(3-Morpholin-4-yl-propane-1-sulfonyl)-2,3-dihydro-1H-indol-5-yl]-3H-
imidazo[4,5-b]pyridin-5-ylmethylene} -thiazolidine-2,4-dione;
6-[5-(2,4-Dioxo-thiazolidin-5-ylidenemethyl)-imidazo[4,5-b]pyridin-3-yl]-2,3-
dihydro-indole-1-carboxylic acid tert-butyl ester;
5-[3-(1-Methanesulfonyl-2,3-dihydro-1H-indol-6-yl)-3H-imidazo[4,5-b]pyridin-5-
ylmethylene]-thiazolidine-2,4-dione.

19. A pyridine methylene azolidinone derivative according to claims 1 to 18 for use as a

medicament.

20. Use of a pyridine methylene azolidinone derivative according to claims 1 to 18 as
well as isomers and mixtures of these for the preparation of a medicament for the
prophylaxis and/or treatment of autoimmune disorders and/or inflammatory diseases,
cardiovascular diseases, neurodegenerative disecases, bacterial or viral infections,
kidney diseases, platelet aggregation, cancer, transplantation, graft rejection or lung

injuries.

21. Use according to claim 20, wherein said diseases are selected in the group including

multiple sclerosis, psoriasis, rheumatoid arthritis, systemic lupus erythematosis,
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Pyrido[ 2, 3- b] pyr azi ne- 6- car bal dehyde;
2-Trinmet hyl sil anyl -furo[ 3, 2-b] pyri di ne-5-car bal dehyde;

w@2hemebe | H i m dazo[ 4, 5- b] pyri di ne- 5- car bal dePgTIEP2005/054339

3- (3, 5-D net hoxyphenyl ) -3H i m dazo[ 4, 5-
] pyri di ne- 5- car bal dehyde; Ter -butyl
5-(5-fornyl -3H i m dazo[ 4, 5-

] pyridin-3-yl)indoline-I-carboxyl at e;
3-(l-acetyl -2, 3-di hydro-| 90

H i ndol - 5-yl)-3H i m dazo[ 4, 5-

] pyr i -b-ca e . . . . .
S e sy et a1 "0 QPP b
5- y lidfeetBig/inflamdmaafmisush a§ mpyingitis neerseplmlibial dehyde;
3-[I-(nethyl sul fonyl)-2, 3-di hydi O |

H i ndol -5-yl ]-3H i m dazo[ 4, 5- ]pyridi ne-5-

2oar igdededurd@g to claim 20, wherein said diseases are selected in the group including
3-{I-[(chl gi Oret hyl ) sul fonyl ] -2, 3-di hydro- | ) )
H i n%lélpe_nggl&}q }dlgqal_sq, ni—]a.gtzltqtq}’g_dlfease, CNS trauma, stroke or ischemic

pyrigdhdiBem: car bal dehyde;
3-{1-[ (3-norpholin”-yl propyl)sul fonyl]-2, 3-di hydro- |
H i ndol -5-yl} -3Hi m dazo[ 4, 5-

yrirdine-5- yde: .Ter. - hutyl . . .
RS R PRIAZ0Pierol S Bl arssfgad fn s grgup including
1- cauteeosyleads®; head 13pbttropht barlac| hpstyle) digsfdnddiohy dle€ated blood
H i ndol - 6- IJ-BH—i m.dazo[ 4, 5- ]pyridine-5-
car WA?SHQH ygg ; soconstriction.

24. Use according to claim 20, wherein said diseases are selected in the group including
chronic obstructive pulmonary disease, anaphylactic shock fibrosis, psoriasis, allergic
diseases, asthma, stroke or ischemic conditions, ischemia-reperfusion, platelets
aggregation/activation, skeletal muscle atrophy/hypertrophy, leukocyte recruitment in
cancer tissue, angiogenesis, invasion metastisis, 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.

25. Use according to any of claims 20 to 24 for the modulation, in particular for the

inhibition, of the PI3 kinase activity.
26. Use according to claim 25, wherein said PI3 kinase is a PI3 kinase 7.
27. A pharmaceutical composition containing at least one pyridine methylene azolidinone

derivative according to any of claims 1 to 18 and a pharmaceutically acceptable

carrier, diluent or excipient thereof.
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28. A process for the preparation of pyridine methylene azolidinone derivative according
to any of claims 1 to 18, comprising the step of reacting a compound of Formula (1)

with a derivative of Formula (III) in presence of a base:

5 m (1 m
Wherein Rl, RZ, A, X,Y and n are as defined in any of the preceding claims.

29. A compound according to Formula (II):

e
N CHO

(n
10 wherein R, R%, A, X, Y and n are as defined in any of the preceding claims and

wherein the compound of Formula II is selected from the group of formulae (Ila),

(Ib), (IIc) and (I1d):

5
R o

NJ\LNQ/\LH
I
4)\ =
R N R’
(lla)
wherein R? is selected from H and R%; R®is a R? group wherein the first atom attached

15 to the pyrimidine ring is selected from C, N, S and O and wherein when R* is NHy, R’

is not NHy; R', R? and n arc as defined in any of the preceding claims;
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H
N. N
O O,
N R1

(lib)
wherein R', R? and n are as defined in any of the preceding claims;
2
Rl o %
oy
R
(lic)

wherein R', R? and n are as defined in any of the preceding claims and wherein at

least one R' or R?is not H;

0]
RZYE N H
Sl
N o
(Iid)

wherein R', R? and n are as defined in any of the preceding claims and with the
proviso that the compound of Formula (IId) is not 2-(4-methoxyphenyl)-3H-
Imidazo[4,5-b]pyridine-5-carboxaldehyde.

30. A compound according to claim 29 selected from the group:
4-Piperidin-1-yl-pyrido[3,2-d]pyrimidine-6-carbaldehyde;
4-(4-Fluoro-piperidin-1-yl)-pyrido[3,2-d]pyrimidine-6-carbaldehyde;
4-(4-Methyl-piperidin-1-yl)-pyrido[3,2-d]pyrimidine-6-carbaldehyde;
Pyrido[2,3-b]pyrazine-6-carbaldehyde;
2-Trimethylsilanyl-furo[3,2-b]pyridine-5-carbaldehyde;
3-Phenyl-1H-imidazo[4,5-b]pyridine-5-carbaldchyde;
3-(3,5-Dimethoxyphenyl)-3 H-imidazo[4,5-b]pyridine-5-carbaldehyde;
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Tert-butyl 5-(5-formyl-3 H-imidazo[4,5-b]pyridin-3-yl)indoline-1-carboxylate;
3-(1-acetyl-2,3-dihydro-1H-indol-5-yl)-3 H-imidazo[4,5-b]pyridine-5-carbaldehyde;
3-{1-[4-(dimethylamino)butanoyl]-2,3-dihydro-1 H-indol-5-yl}-3 H-imidazo[4,5-b]
pyridine-5-carbaldechyde;

3-[1«(methylsulfonyl)-2,3-dihydro-1H-indol-5-yl]-3 H-imidazo[4,5-b]pyridine-5-
carbaldehyde;

3-{1-[(chloromethyl)sulfonyl]-2,3-dihydro-1 H-indol-5-yl} -3 H-imidazo[4,5-b]
pyridine-5-carbaldechyde;

3-{1-[(3-morpholin-4-ylpropyl)sulfonyl]-2,3-dihydro-1 H-indol-5-yl} -3 H-
imidazo[4,5-b]pyridine-5-carbaldehyde;

Tert-butyl 6-(5-formyl-3 H-imidazo[4,5-b]pyridin-3-yl)indoline-1-carboxylate; and
3-[1«(methylsulfonyl)-2,3-dihydro-1H-indol-6-yl]-3 H-imidazo[4,5-b]pyridine-5-
carbaldehyde.



