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WD 2004/ 007491 PCT/ EP2003/ 050302 Azol i di none-vi nyl
fused- benzene derivatives Field of the invention This
w@e@gmeom49i nvention is related to the use of PCT/EP2003/050302
azol i di none-vi nyl fused-benzene derivatives 5 of
formula (1) for the treatnment and/or prophyl axis of
aut oi mmune di sorders and/or inflanmatory diseases,
cardi ovascul ar di seases, neurodegenerative di seases,
bacterial or wviral infections, kidney diseases,
pl atel et é‘%ﬂﬁﬁﬁbh@ﬁmﬁbﬁ@@&b@fz@ﬁé degivativiegn or |ung
injuries. Specifically, the present invention is
related to substituted azolidi none-vinyl fused-
benzene derivatives for the nodul ation, notably the
inhibition of the activity or function of 10 the
) phospho-i nositide-3 CH kinase famly, PI3K,
Field of tl hrly of the Pl 3Ky. Background of the

i nvention CEIIuIar pl asma nenbranes can be viewed as a
This presqn%l 1%@%1%8&? yelgte q%o glurrsgs ngﬁ{llptpggtv C nhmg% be;&genset ferlvatlves
of formuld ﬁlg%fjﬁleft%ﬁ%)eﬁp %&ﬁlfé)r p?%}é%}g? Lf %tltOl]]l'ﬁ“ﬁﬁlflé 8%%?(?1618 and/or

ospho

inflammat®ity YRAs&S Bﬂd@é\easéﬁw s HBES %@gﬁf&créﬁ&ﬁhw ¢liSeRedy, dAeterial or
phosphol i pi d pool (class I P13 ki nases (e.q.

viral infedPiodkglaimey Yliseasas, pietles pggnega‘nom caaser, @nzfy rejectioe andung
t hey. display both: |ipid kinase (phosphoiylatjon of

injuries. Speedisadyi ﬁh@g}r§$%gyvggl%15| relagedhiotudisHinte gg@hdmone-vmyl fused-

benzene dg?%la\f\ll%%/&r g‘?fﬁl’fﬁﬁfﬁg’i‘t}(g} gg)%:ﬁﬁgl% he, ;i %%% of th ac%w&y or functlon of
the phospl;‘i‘rﬁl@e—téﬁ%ﬁﬁgé Bk@@kﬂhb@ 'Parﬁﬁ gﬁﬁ%h%ds lflﬁgudcﬁh 'T*@ atory

ese enzyne S|gna |ng
are activated 1in response to a variety of
extra-cellular signals such as growth factors,
mtogens, integrins (cell-cell interactions)
hor nones, cytokines, viruses and neurotransmtters
Backerousd ol tiksinveageoni bed in Schene 1 hereinafter and al so by
intra-cellular cross regulation by other signaling
nol ecul es (cross-tal.k, where the original signal can
Cellular plasmareeebgams oo e V@I\Na&}m@taatge)smg g:f second messenger that can be
PCT/ EP200 /O 302 2 pat hways t hat econd st
enlisted in @ YAERLY; O |t5a1}sgu¢1'|1@1p<§ aYi§t gé TRE4I §| ypctig 113%5? }qggllatlon of

effector ergv i néﬁq%ﬂ %oesﬁﬁf)gﬁdei' gﬁ%dhggp]aﬁli&g}g Efl?s | e%lxg%e&mqqeﬁatg gecond

messengeﬁsof?Sﬁlpﬁ‘)@'lﬁélﬁbffdlﬁeﬁiosbﬁﬁhﬁﬁﬁgédll(@fas§'I Praldidd38s PEEPEK camma))

begins wit
are dual-specific kmase enzymes, means they display both: lipid kinase (phosphorylation of

phospho-inositides) as well as protein kinase activity, shown to be capable of
phosphorylation of other protein substrates, including auto-phosphorylation as intra-
molecular regulatory mechanism. These enzymes of phospholipid signalling are activated
in response to a variety of extra-cellular signals such as growth factors, mitogens, integrins
(cell-cell interactions) hormones, cytokines, viruses and neurotransmitters such as
described in Scheme 1 hereinafter and also by intra-cellular cross regulation by other

signaling molecules (cross-talk, where the original signal can activate some parallel
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bi ndi ng of a signalling nolecule (extracellular

i gands, stimuli, receptor dinerization, 5
w0 ec@asemapbi vati on by heterol ogous receptor (e.gPCI/EP2003/050302
receptor tyrosine kinase)) 20 a Gprotein |inked

transmenbrane receptor integrated into the plasma
menbr ane. P13K converts the nenbrane phospholipid
PIP(4,5)2 into PIP(3,4,5)3 which in turn can be

pathways that'ihRedece Rl YRI! teshdniit @1%13@ 1ePI3Ks PYosRAeNL Rl %ﬁ’grfdl?ﬁl@ events),

of phosphoi nositides by speci fic " phospho-inositid
such as smalb<pPhdses denasasus fhb3phatnggsiat exampla.vity resul ts
either directly or 10 indirectly in the generation of
The lnosﬂqwh%plmlayéﬁﬁ?h@ﬁ hpingsitiles) W%ellnhﬂr Sranddling Rty ankesins with
transduct i

binding ofgs ? e gpﬁ%qﬂqft%sré?xt%%fbly;ardlgf@ ﬁlln?li,grgg?pt&; Amer rization,

transactlv%@gﬁWé u§ E#ﬂ%{ (e, g&%@‘g}\i)‘cyr%gn The8ink ve%ie&?? @%g{/otein

linked traﬁslﬁbmbﬂnd)}e@éﬁto?%t@ PARdd ik tKepsankd m@Inb’#hne and Cel |
Life Sci. 59(5) p.761-79 (2002) by Toker a. et

PI3K con&émﬁs theMtuletrihphee PAGIphiodipid PHR(4c0agty PHYE,4§)3 Wwhich ih5turn can be
cat al %tl C subunits, their regul ation by carrespond

further copygtie ﬂmpwr@tltﬁnf tl%lfosek@tfyéajg sorm pAphesphoippgtides by 5 -specific
[ - 10

phospho- iRl (PR e Ry e BT SREETBHC %w%&ffﬁu“ﬁeeét%%étriytly or

indirectlyglel%ﬁ%'géﬁerﬁ%gg or é&é 3\7’%51@8%%?{0%{ s%b et al&%ﬁ&}%ljﬂd

messengeﬁs)/ﬁi uﬁtaowhuarcﬁgﬁﬂrmﬁﬁduaﬁéﬂ(ﬁﬁer@is Bx@claerﬁﬁdz (2(Ay p.267-72
ubi qui ti ousl g expressed, while 20 and y are nore

(1997) bysYenhddschitoepk &xeir aiss(é/wlem Rewh éOh(& ped 615680 (ZOche)l by Leslie N.R et al

oot F4i R R SR o S B A S e e
T

sci. 59\ BIBLEFLAREF I Tl Bl ST PLAG MBS0 by e

catalytic Sfunits aﬂleu febSRUBn %P oRHiBdoufoedlbudtts 0é:85888on

context. To date, eight mal i-an P13K$ have bee

patterns andesidndlingdspedifid flattiont §pt B, F@Iaﬁldcﬂg pesesm(this ¢dzymatic
25 and III) on the basis of sequence honvol ogy,

reaction (ﬁbcplﬁalljRes A5( h):ipﬁ@9p‘h4f { 1999 byndaighaskelroecl &. |and,AmanBev Cell
bstrate &Oglerence invitro. dass | PI3Ks can

Dev Biol. pWoBﬁﬂérK/ﬁ phydpHae Rt eheosi tol  (PI),

phosphatldylln05|tol 4- phosphate and
The evohgr P hggllad ¥ %?):‘f%@r:lsf H%gQ Pb‘ﬁl éphabgtﬂ&g#(guzsﬁbpwressed while &

| nosi t ol

and vy are g?ﬂj 5159 %{%1'1'%% l}SﬁPﬁéﬁ%g} é}aeg oetlc ce‘”ﬁqsys% smooth muscle
cells, my@iﬁé%ﬁ b@{@@?p%@%@ 4 ag&tﬁéfo f]sg,l?aifm beRIESS (V&M by
Vanhaesebroeck B et al.). Their expression might also be regulated in an inducible manner
depending on the cellular-, tissue type and stimuli as well as disease context.

To date, eight mammalian PI3Ks have been identified, divided into three main classes (I, II,
and III) on the basis of sequence homology, structure, binding partners, mode of activation,
and substrate preference in vitro. Class I PI3Ks can phosphorylate phosphatidylinositol
(PI), phosphatidylinositol-4-phosphate, and phosphatidylinositol-4,5-biphosphate (PIP2) to

produce phosphatidylinositol-3-phosphate (PIP), phosphatidylinositol-3,4-biphosphate, and
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phosphati dyl i nosi t ol - 4- phosphate. Cass Il PlI3Ks can
only phosphorylate PI (Trends Biochem Sci. 22(7)
WE2@8/807421 ( 1997) by Vanhaesebroeck B et al, ExXPCIZEP1003/050302

Res. 25(1) p.239- 54 (1999)3 by Vanhaesebroeck B. and

Chem Rev. 101(8) p.2365-80 (2001) by Leslie NRet 5

al (2001)) G protein coupled receptors nedi ated

phosphoi nositi de 3' OH ki nase activation via snall
phosphati@}Iiase® -SUe B -@iphei shat@ndsastiven! 1@9@qugmtﬁ1ws5ﬁ3§1ate PI and

signaling plays a central™ role in establishing an
phosphatidyplanatitedt4d-plyospdiate. s it P1HGs caly naty phasphanylatet PlofY refids

t oskel et on - whj t oget her provjdes the

Biochem 3o, 3373 b 0 b5 41 SN %, Veahnespbrosdlcclioned, ipieslh Res. 25(1) p.239-
54 (1999) B cafiadigbtasth Ry et vy K0S 2 4103280 00 Dl e N R et
al (2001)) G-protein coupled receptors mediated phosphoinositide 3’OH-kinase activation
via small GTPases such as Gy and Ras, and consequently PI3K signaling plays a central
role in establishing and coordinating cell polarity and dynamic organization of the

cytoskeleton - which together provides the driving force of cells to move.

HO
H on H
HO > 0
3 I
HO /[ 0—P—0
OH H |
" i
CH, o
4 0 > NNF X
Inositol ring 1:
O\”/\/\/\/\N\/\/
0
Ptdins
PI3K
0
o—IFI* o ‘
H—| OH
o}
H
HO > 0
3 I
HO 0—P—0
oH H |
" i
CH,

PtdIns-3-P

Scheme 1
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HH2 0O 0 OPtdlns-3-P 10 Schenme 1 WO 2004/ 007491

PCT/ EP2003/ 050302 4 As above illustrated in Schene 1,
weh@spbmpdnosi ti de 3-kinase (P13K) is invol ved POI/EPI®03/050302

phosphol yl ati on of Phosphat4 dyli nositol (Ptdlns) on

the third carbon of the inositol ring. The

phosphoryl ation of Ptdlns to 3,4,5-tri phosphate

(Ptdlns(3,4,5)P3), Ptdlns(3,4)P2 and Ptdlns(3)P act

As abovedHusieatod dn Sebemode Phokphoidovididee3-kimdke $PIIEY is involved in the
transduction pathways, 5 including those essential to
phOSphOI')t]@IIIOHmfcﬂhdsphmdﬁmosdel (Ptdilns)evethei third @arbareof thyriowsitol ring.

The phosFgamyiatia) oLBRINS oAt i-Gapeshbal: QuslisFAPIEN b RIIIRSE. AP, and

L Tt
1nclud1ng(t:Eb§e ER¥nIGb- ceﬁéy%h@é%ﬁgg é&g@%%eggﬂtbﬁ?@? %.eﬁtg&@%th oM size, cell

Med Today 6 47-57

survival, @srqmslaxa@esmlh eclimeglisd con veigeationfichemlotsxit,onehasion,
10 concentrati on gradi ent of chem cal attractants,

cytoskeletal searcanigestent eatbfiapeschianges weisichel tiafficking anil npetabakhic pathway

oo R TR R A L BTSSR ok
757 A RSP TALE, oEREd F0

concentraﬁ%ﬁ%&di’éﬁt bF 61%9&0%1 aﬁfactalﬁé\sﬁgb Salle éﬁém?kl%g%% mbolved in many

by Hirsch et al. and Nat bnnni uno

unportantpdliéﬂei5u¢h’ZQQih)ﬂd‘nmn@ﬁbﬁl‘aﬂ1t@nnﬁtmﬁty hneuiddegefiéation, angiogenesis,
advances u3|ngvgenet|c approaches and gharnacolo I ca

invasion/mgtastisiand wewnd bedling Hergme! Taday 1(@nal2694 43000) by Wyman

e TSGR AR 8 eTAD BRSSP ot 2

(2001)byrlﬁﬁ§8{ 3, E%&ag\ﬂ FindIC2 fgﬂé’é §5 o(g()o )gt?y”%!e?éﬂdr@ et al.).

ese osp S|gn "' ng” pr
originally |dent|f|ed as an activity aSSOCIated wi th

Recent ancl SUAEGEALS sy U ST ERCBbT ATt
insights in{tPIsjgrealthg arsl mbdmmﬂmrpdthmys teatinvedintescheatothkis i8'response to
chemoattractant activated G-protein coupled receptors PI3-Kinase, responsible for
generating these phosphorylated signalling products, was originally identified as an activity
associated with viral oncoproteins and growth factor receptor tyrosine kinases that
phosphorylates phosphatidylinositol (PI) and its phosphorylated derivatives at the 3°-
hydroxyl of the inositol ring (Panayotou et al., Trends Cell Biol. 2 p.358-60 (1992)).
However, more recent biochemical studies revealed that, class I PI3 kinases (e.g. class IB
isoform PI3KY) are dual-specific kinase enzymes, means they display both: lipid kinase
(phosphorylation of phospho-inositides) as well as protein kinase activity, shown to be

capable of phosphorylation of other protein as substrates, including auto-phosphorylation as

intra-molecular regulatory mechanism.
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hydroxyl of the inositol ring (Panayotou et al.,
Trends Cell Biol. 2 p.358-60 (1992)). However, nore
WO e@eno74bi ochemi cal studi es reveal ed that, cl aRGI/EPF238050302
ki nases (e.g. class IB isdformPlI3K7) are
dual - speci fic ki nase enzynes, neans they display both:
i pid kinase (phosphorylation of phospho-inositides)
as well as protein kinase activity, shown to be 25
So, PI3 kfﬁ%@@%ﬁve@fon?H%?@f&é}’lsq;e'h@@e&fo Bé hfFolPE@UEh Radse of cellular
substrates, "including auto-phosphoryl ati on as
responsesIlﬁtludnfgxbabgﬁoamhc d ifiiérentiationremkoapiopbosiNP 2ROA 0417 LAk rent
PCT/ EP2003/ 050302 5 So, P13-kinase activation,
Biology, & p&7af % 69953, ¥ao etebdSeisnes, 267 512094- @51(139953}}ge of

cellul ar . respanses incl d|n cel |

PI3-Kinasg ApPaa i PRARTRIYoq Al ad PR aSpest b5 R rebeyfe actistionnd pSS-

assomatqupg% 8%}/38% gﬁtﬁ@g%ag %g&% (?\%{g é[(g %ﬂgg é:% agsg éetg Sﬁl\% F&Gé/toplasmw

domain of OD2SNWHEH is%dn ﬁﬁgéﬁﬁﬁt Wstihfikeey hivleaile 8t thénactﬁaﬂgﬁ of T-cells
associ at ed P13-ki nase acti vi ty has been shown to

in responwty)%m@ieh)(Pagamll al, Vomutd) 3{6|9q3,32/f-dﬁl @961y, Ruthdvelmmwuwdity 4 p.527-
which 1 s an inportant costlnulatory npl ecul e for

cD28
34 (1 996)b h/écfaw:atwmﬂ Breels ﬂrmcughl@DZS riOWé@ﬁbﬂ $eeshpldaoriaghimation by

antogen ap esfl%epts 4 ® ny&,gpltu%ltgea(niigggjlﬁ E{I}q/géq}%%rabf\'efe%qsg These
effects ard ﬂ[lﬁé'cglfb 8@5&%9 Wfﬁ’?e ﬁ&?#rfp‘?%ﬂodfda HRhbECHE %@Hésoiﬁc %ng

ogen an ncrea tude and ddration o

mterleuklhmegmql drf BFSkME T esn @ﬂ@wﬂl ?&@aﬁe(ma&r et hECSSiens® 251 p.313-16
tO i ncreases in the transcri ptl on Of a nurrber

(1991)). Mﬁtaglenﬁ (D28 sdchghatiihtan lenger mteract wijh PBrkinageltadstto a failure
T cell growth factor (Fraser et al Sci ence ei—':
to 1111t1ateﬁL§]modgct1qn],ggggystmgﬂl stitignl ofe ot 3<kianse wal celfl actimation.
er, i n%ler act w g nase | ea

I3y hag BEdhideniifigt ies e l%ﬁ“ﬂ%@@@&% “Hipatieh rrfighp g INK
activity, 4 B SPRRCa e oo ot BB b % G el EERRE Chem. 273(5)

p.2505-8 gﬁ@)ﬁ)atbﬂ{‘le@ rdd¥sdimevhich PIBK epldy GnkReb@rtga ¥R iatRide
ubunits of heterotrineric Gprotel ns (J Biol. Chem

suppress@ﬂ 3€ apoptosiRSmrBaliz888) of Ged hetimskgletoagsaesad mywbyhcrgrowth,
Pl 3Ks play an essential role include suppression of
glycogen apuihinss ssmulasionganinsadinod Ndfo-mhediated ineusiephdrsiming and

arem e LSO BN BLUCEREn ST TESE ST o
Recently. i o ER ARl (20 D10 B BEY e G P nap PAFA el
inﬂammaﬁgﬁ%%yglﬁﬁé? é}x];gﬁéh (2P8ad b(ﬁ)t-c&ﬁﬁeé? &I pHSS Ghl BRI 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 (J.Cell. Sci. 114(Pt 16) p.2903-10 (2001) by Lawlor MA et al., Immunity 16(3)
p.441-51 (2002) by Laffargue M. et al. and Curr. Opinion Cell Biol. 14(2) p.203-13 (2002)
by Stephens L. et al.).

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

tools for deciphering functions of each enzyme. Two compounds, LY294002 and



i nflammat ory signals through various (i)-coupled
receptors and its central to mast cell function,
w@rioabi49i n cont ext of | eukocytes, imunol ogy POEPINE3050302
cyt oki nes, chenoki nes, adenosines, anti bodies,
integrins, aggregation factors, growth factors,
viruses or hornones for exanple (J.Cell. Sci. 114(Pt
16) p.2903-10 (2001) by Lawior MA et al., Imunity
wortmannif (80 heteindfittl hate GEEH %)id@]?/ safifa8 Ta9 kivhseStnh#bitordMhese
Curr. Opinion Cell Biol. 14(2) p.203-13 (2002) by
compound sehensspecit PE3K)inhibpers,fastheyndo miot dissinggésbnahong the four
i ndi vidual nenbers of a fam |y of enzymes provide .
members pf{dassdR18-kingsess Fos example ke Ly yalprs: 9lowertgranase against each
ofthe varSE o PSR M bR 7 T WL AT AR vatues for
ave. L flg] . - K| enh NRirb es
s Ly29400 e BsRE ERAbEfcte PEERRRC ISR AN ER M ey Rev
. n joSt i ' t f: r
Bzochem.p% PQISSI 56‘?{‘1 %Bl)irﬂ?&% I 12)1911%1%[\1 mglpégfséﬁ% ghﬁé@ ahd some

ki nases exanp
inhibitoryvastivigrst phegioliphsesaWortafanhiieisvafiingab nidtatssite which irreversibly
_ PI3-kinases are in the range of 1-10 nM Simlarly,
inhibits PIH$ actisiy bal hiadingozovalenthowothe catpdy e domasn obthis kegene.
al .

... Pl3-kinases is about 15:20.M (Frupan et , .. Rev.
Inhlbltlmlspgléﬁééq ﬁ‘?t,lVIES’?%kS Viermspin qugsa(a)te,s fggssagsecwwa}w gsponse to
1 L n=Kkin n a..nhi bit.ar | Vb E
0 the exaacHERISH S OO B A s B Pl Lew-phe
. . i Do by e hirndi
VL) bYSERILER PR O R AP B 0281l Tty s
with activiapioniftthe nesplirafdi3fouast involvwedty nsatrophilriestratiion oéimading

) t he subsequent cellul ar_response to 10 the .
microorgadsmac Erdagingnt eheewroptals wih argiteanmaprewpris (the i Foluced

. tq the chenokine fMet-Leu- P ( Lmul at i
respiratory PRSTRPSPRTBEIA Hig PLaSe O 5490 ATy e, Wese
. [ I j ' j f:
s experimefLFSIuRAEEALE SR ANePELIBRLAR EFidthEs soms far PSK
activity iPEell9WRkMStopFioRidaR] pamiculiBaAdRMAIpHIls, AINICORR] Aisd other
with wortmannin prevents the f M.P-induced respiratory -
types of lbuksdtytese sporvedvedTineinany ef tad nolPNASNOty mn#@BOrégponse associated
i (1994]). I ndeed, these 15 experinents with wortnmannin,
with acutg gndehiong l%ﬂ%mf’éb@ﬁeri ment al evi dence, shows that
P13K activity in cells of hematopoietic |Iineage,
particul arly neutrophils, nonocytes, and other types
of | eulocytes, is involved in many of Mﬁ nocﬂ-msrmry
I mrune | esponse associated wth acut 874 thechr oni
Fhha Aty on. CH3O\ :

20

1.Y294002 Wortmannin
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OCH30 00 CH30 ONO OO 20 0O LY294002 Wortmanni n
WO 2004/ 007491 PCT/ EP2003/ 050302 7 Based on studi es
wa@giongomer t manni n, there is evidence that P13-RCTEB®03/050302
function also is required Tor sone aspects of
| eukocyte signaling through G protein coupl ed
receptors (Thelen et al., Proc. Natl. Acad. Sci. USA,
91 p.4960-64 (1994)). Morever, it has been shown that
Based on shxdierausing vesrtmaN2Ryg e id ecidenesitliad Ph3kinaserfahttsh ard is
superoxi de rel ease. 5 However, in as nmuch as these
required fgp ﬁ@@@rﬂﬁﬁe@t@ afdeuloyte pignrking dmonghtGrerotein OQIlSpled recept01s

(Tneten o3 B b G b bSATE) BRCH I B e

T e
However,dh@s3886H bb ﬁ?‘asbr&: Md@@@)m dléli %ﬂgsthé“'vﬁpéﬁé floforms of

to inhibit tel omerase and are usefu
PI3K, it rétheinsnemicwnvhich paicdnr PBKﬂfmferrﬁfm t1!§kefok 1Y ené idin these
present invention relates to the use of
phenomengz ol i di none- vi nyl fused-benzene derivatives of 15,
formula (1) RR RY NH |Z 4A6-- X wherein A X Y, Z
n, RL and R2 are described in details in the

AsoldinsJES3HL PR OSEENIRLL S po P o Bt DD RITRERHAEA Ly thiouen
- are descibéd RTEOL 0Z/85 1402 PRSEdhpHEndsCire BRI fd %ﬁﬂ?@loﬁ%ﬁs@ and are
ophyl axi s of autoi mune di sorders and

r
purportedf useful in the treatment of cancer.

Summary of the invention

The present invention relates to the use of azolidinone-vinyl fused-benzene derivatives of

formula (I)

290

wherein A, X, Y, Z, n, R' and R? are described in details in the description hereinafter, as

o] (1)

well as pharmaceutically acceptable salts thereof, for the preparation of pharmaceutical
compositions for the treatment and/or prophylaxis of autoimmune disorders and/or
inflammatory diseases, cardiovascular diseases, neurodegenerative diseases, bacterial or
viral infections, kidney diseases, platelet aggregation, cancer, transplantation

complications, graft rejection or lung injuries. Compounds of this invention are inhibitors
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20 inflammatory di seases, cardiovascul ar di seases,
neur odegener ati ve di seases, bacterial or viral
WO ndogooi4ons, ki dney di seases, pl atel et aggr egaPCDREP2003/050302
cancer, transplantation cdhplications, graft
rejection or lung injuries. Conmpounds of this
i nvention are inhibitors WD 2004/ 007491
PCT/ EP2003/ 050302 8 of Phosphato-inositides 3-kinases
of PhosphAtBLB8ideRA-kirfad IX_KQ?,_&?Q&HH@! QfERIshhaenckitidéraBknases
gamma (Pl 3Ky). Description of the invention: It has
gamma(mey)been found that conpounds of the present invention
are nodul ators of the 5 Phosphatoinositides 3-kinases
(PI3Ks), particularly-of Phosphatoinositides 3-kinase
Descriptiot of(tRé 3kydntioten t he phosphat oi nositi des 3-ki nase
(P13K) enzynme is inhibited by the conpounds of the
present invention, Pl3K is unable to exert its
It has nowebesprfuind, that egropoerds ofthe poeseph arvaasioncyE caedwatose pEthe

The ¢onpounds of present inv ion are therefar.e
Phosphatogestijfles 3rkipgses r(Bfa{I nPa%W&iaahée)gﬁflP 136@lﬂ8§¥]2’@ﬁ%3ﬂ8a56 Y
| sorders and/or infla t or i Seases., - ;. -

P13k, Wheils abediaSosbilsd et Glda raTTyS ithibiad by the
a rial VI [ t. ] i ¥, di 1 .
compoundGHGE Pl i, PLES L P 4 ABRALUPSERRR: biologca
\GAts r bSGHASOBF thRrprbstl ihviritidnesre tRf
and/or phéf%%g\l/ﬁgﬁggfe%?a’giic%{r%%@i%d%so%]gli r?irt [ ons1 of t tlwe : ore
useful in thaticatisentwd pelvemior bl estdimatunadBordeps thé/oc onffamncisory
) according to the invention and are intended to apply. .
diseases, @mdmamﬁax Hiseasss, nawodegeneiativpdiseasesabagiariaher viraiipgections,

. .unl ess_an otherw se expressly set qut definpition .
kidney dis§fesny BLGCIST aBptSSAEPI R AT D At s op Rt g rejection
. - nonoval ent al kyl groups having | to 6 carbon atons.
or lung mﬁ"gllegpt ermis exenplified by groups such as nethyl,
ethyl, n-propyl, isopropyl, n-butyl, isobutyl, tert-
The followi ara?rd@@x@tp\fbvidg'd%@fﬁ’ﬂ101ﬁ@f theevaridu chéficdimitbieties that make
refers To an unsaturated aromati c carbocyclic group of
up the corhpounds d@otdinganlibe imtant®n dnavanegntensied ¢go epplyngnife@ngy,through-

phenyl) or multiple condensed. rings (e.g., naphthyl). .
out the spegigicatipe gnd plgims welpsigan pheryise W@&Sﬁyﬁ?t %ﬁé@%ﬁt’f#@hmowdes a
broader d d.the like. "Cl-C6-alkyl aryl" refers to C -C6-al kyl
roader dgiyfiBl- havi ng an aryl substituent, incl udi ng benzyl,

“C-Cg -alkyl” refers to monovalent alkyl groups having 1 to 6 carbon atoms. This term is
exemplified by groups such as methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, zerz-
butyl, n-pentyl, n-hexyl and the like.

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

aryl include phenyl, naphthyl, phenantrenyl and the like.

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



10

15

20

25

phenet hyl and the |ike. WO 2004/007491
PCT/ EP2003/ 050302 9 "Heteroaryl" refers to a
worRweoyabi c heteroaromatic, or a bicyclic or aPCI/EP2003/050302
tricyclic fused-ring heter®aromatic group. Particul ar
exanpl es of heteroaromatic groups include optionally
substituted pyridyl, pyrrolyl, furyl, thienyl,
i m dazol yl, oxazolyl, isoxazolyl, thiazolyl,
“Hetemaryl?%hér@%é? |a)’rhon@W<ﬂiéQieYéroaﬂmﬁaﬁc tari BBl Whic or a tricyclic fused-ring
J4-triazolyl,” 1,2, 3-oxadiazolyl, 1,2,4-oxadia 5
heteroaromatw Igrodp 2 drtioulad emp},els of heteroaromatlc groups include optlonally
oxadlazolfy tr|a2|n 123tr|a2|n .
substltutecbéwzldyh rgmrrolyb gryldﬁhwxyrloql %ﬁzolﬁoﬁéﬁfﬁﬁlﬁﬁ/3711111,3201}’1,

enzot hi

1soth1a201}t/]]‘,l 88@4013% 31570;3 ﬁtglgfzc yl, lgigf %%pbﬁo&-’%gi glé/ y]I 2,4-oxadia-
zolyl, 1,2, 5%}&1 12-1a§ Rycf}laq}gz e]]ng 9t {}L ?lyh 2 jo?rn%z?ﬁﬁ'lg(g%l 4 ryl [2,3-

qU|no Zl U|nazo zinyf

dihydro]bél'liljmhﬂ Yéobeﬁ%’ﬁlhylr bé‘ﬂlibﬂuenyl %ﬂz@ﬁ[&oﬂylbisﬂbémﬂﬁhhen?fl 1ndolyl
pyri do[ 3 b] pyridyl, pyr|d0[4 3 b]pyrldyl qgui nol y

isoindolylj 3Hquida>d>j/1y Ibenihmltlemly]z cninydiazo[l 2-a]pyridyl, benzothlazolyl benzoxa-
5,6,7, tetrahydroq]gl nol y . . . ) L.
zolyl, quns)lszmylaqpm %tla@irlbrb|qml,lo>sahnywmn@h®fh awﬂwndmyl

il ERIRIER RGPS 0, BSRAREEA . Sl s,
tetrazolyl,gﬁe,geir g’%ﬁ‘féﬂg}fﬁ%ﬁﬁh\%‘l’ﬁ%ﬁ7 3r #tﬁgy@%@oc{wulﬁ?dlgﬂgﬁﬁ%léﬂ ptﬁrlfimyl,

carbazolyl Q%n%l k>elb1émoc[1ﬁﬁ@1!y$ to al kenyl groups preferably
having from2 to 6 carbon atons and 15 having at | east

1 or 2 sites of al kenyl unsaturation. Preferable

“C1-Ce- alhylklmtyﬂoagylé’u*p&ris e ICy-eles-aldtyh grqups(ha&&hg)&m)eteroaryl substituent,
ropen Ea,llyl, CHZCH:CHZ@ e |like.

including Bl iy h snyimetings ard Hrondet-csDaiéape top bips

havi ng an aryl substituent, including 2- phenylvinyl
« nd .t.he.like. "C2-C6-al kenyl .heteroaryl” fers.to
Co-Coalfionys rafe&%rfyﬁlka%h%@uﬁaw rep Iy e om 46t SRl gtoms and
having at fe%ﬁ’[ g? L?Idil (ff eﬁr ! u'ngét'@l}‘ét? y%%fegé;ﬁgg &21?664 e}@g?u S lnclude

ers to a

ethenyl (- U&W@Ho)‘ flﬁﬂlﬁof)éh}ﬁ (6Ry1bo0HBURFC HRYlandehe lilge. at | east
-2 sites of al kynyl unsaturation, preferred al kynyl

groups i ncl ude ethynyl (-CCH), propargyl (-CHC CH),
“Cp-Ce- alhﬁdyltdnyl 1 ieifers 0 C2-Caldehyhglowmsyiiayingheasyltsobstituent, 1ncludmg 2-
- C6- al k}ényl groups having an aryl substituent,
PhenyleD’héP@é]il%b‘ €25 phenyl et hynyl and the |ike.
“C,-Cs-alkenyl heteroaryl” refers to C,-Cg-alkenyl groups having a heteroaryl substituent,

including 2-(3-pyridinyl)vinyl and the like.

“C,-Cg-alkyny!” refers to alkynyl groups preferably having from 2 to 6 carbon atoms and
having at least 1-2 sites of alkynyl unsaturation, preferred alkynyl groups include ethynyl

(-C=CH), propargy! (-CH,C=CH), and the like.

“C,-Cg-alkynyl aryl” refers to C,-Cg-alkynyl groups having an aryl substituent, including
phenylethynyl and the like.
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WO 2004/ 007491 PCT/ EP2003/ 050302 10 "C2-C6-al kynyl

heteroaryl" refers to C2-C6-al kynyl groups having a
whedenoasy| substituent, including 2-thienyl er¢iyRp1003/050302

and the like. "C3-C8-cyclodabkyl" refers to a saturated

carbocyclic group of from3 to 8 carbon atons having

a single ring (e.g., cyclohexyl) or multiple condensed

rings (e.g., norbornyl). 5 Preferred cycl oal kyl

(14 i |
C2—C6-a1k:yﬂ§1 Hé’t%p(?_%r?l OREALXH Cg‘?@?-laﬂwg o} IReA (@’ %38 h@glé;glhigg Slkl];/IStltuellt

erocycl oal'ky s to a

including DAy Repatyliand thelikbe definition above, in which up
to 3 carbon atons are replaced by heteroatons chosen
fromthe group consistin of 0, S, NR R being
“C;-Cs-cydehlky¥d refershipdr mjmrate;dc phytlic glroelpe}frfe@n 3to08 oarbon atoms

heterocycloalk | ude rrolldln peri di
having a sigigleriagi(a. qy E)&rﬁ@,u&mlﬁ songdep fﬁdlﬂf de. %’nHO]i%ﬁényl)
preerred 4G ey B S EP BaP  Caine l,

i ncl udi ng cyclohexylnethyl cyclopentylpropyl and the

“Heterocygflﬁ%rl” gé‘f gsgr oué ang%clﬂ[ﬁgﬁ(gf gpﬁy%éccyg?ﬁg% $hé @efinition above, in

which up t%@é&ﬂbbﬁ%ﬂéms'aﬁ@ eplacrd By hdtepydtoilsicthossn frehhﬂie, group consisting
4- nor phol i nyl met hyl , (1-nethyl -4- piperidinyl)nethyl
of O, S, NRp® bdslagldelfmﬁdlas h'yd’aligﬁ]jb@l metfydr Eretf@rr@dlbe’@rwloalkyl include

-C(O OH. "Cl-C6-alk carboxy" refers tq. Cl-
pyrrolidingrpippadingy pmfl%n@aﬁwlyylspa&mlaelﬁwphqqm agﬁ? ﬁ@e fie.
2- car boxyet hyl and the |ike. Acyl refers to the

“Cq- CG-all%hg;SE}@%ﬁ)’ﬁgeMSe @ic&d%@@ gléorlms ]hagi;ng, %@%al&iﬂ s?’l{)stltuent
including &élg@@%ﬂé{ﬁm 128 %&ﬁ@lﬂobgﬁ AaM 1e . likgfers to

I'ng acyl subst | tuent,
i ncl udi ng 2- acetyl et hyl and the like. "Aryl acyl

“Cq1-Ce- all(ﬁﬂ%%éro%?cl@&ﬂdyl’gf eRSol@M iRVl @oybs babisgid hetatacycloalkyl
i'ncl udi ng 2-acetyl phenyl and the |ike. WO 2004/ 007491
substituenBGi¢ HEAND 34050308 iding! ethat et-oadrphoisylmethek éF-gnetdyl-4-
. hetereparyl groups havi ng an acyl substituent,
piperidinyil weethy| ard the like.

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

“C,-Ce-alkyl carboxy” refers to C;-Ces-alkyl groups having an carboxy substituent,
including 2-carboxyethyl and the like.

“Acyl” refers to the group ~C(O)R where R includes “C;-Cs-alkyl”, “aryl”, “heteroaryl”,
“C;-Cs-alkyl aryl” or “Cy-Cg-alkyl heteroaryl”.

“C;-Cg-alkyl acyl” refers to Ci-Ce-alkyl groups having an acyl substituent, including 2-
acetylethyl and the like.

“Aryl acyl” refers to aryl groups having an acy! substituent, including 2-acetylphenyl and

the like.
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acetyl pyridyl and the like. "C3-C8-(hetero)cycloal kyl

acyl" refers to 3 to 8 nenebered cycl oal kyl or
whedogamycl oal kyl groups having an acyl substPCT/EPZ1003/650302

"Acyl oxy" refers to the graup -OC(O) R where R includes

H "C 1-C6-al kyl", "C2-C6- al kenyl", "C2-C6-al kynyl",
" C3- C8- cycl oal kyI "
heterocycloalkyl heterocycloalkyl "aryl "
2 -oary] ‘i"él 1%gﬁn@hk)ﬂlcludm 2-
Heteloaryl gﬂl‘a%?&%é 'to hetégélo@ g{(clﬁ? h%"v af oyl oincl g
acetylpyrﬂ}&taﬁﬁ‘iﬁé}’l'ke; ' C2- C6- al kynyl ar yI
C6- al kynyl het eroaryl ™, "Cl- C6- al kyl  cycl oal kyl "

Cl C6- al kyl heterocycl oaI kyl". 10 "Cl-C6-al kyl
“C5-Cg-(haaep)opoldaliet and” refeltoCh taBkypemgbetedsyistoalkyl (zmheterocycloalkyl

acyl oxy substjtuent, including 2-(acetyl oxy)ethyl and
groups having anjaeyl SITWWSF-" refers to the gr oup -OR where R
i ncl udes C6-al kyl" or "aryl"™ or "hetero- aryl" or

“Acyloxy predtietp ahe ér%ﬁ&@ﬁ%wmgqﬁwﬁﬁ% g R Ll Co-Ce
alkenyl”, ¢ *R‘g —)é,‘{’kyn ’gfag%t%??ﬁg@%}’kf qrétgr ogbi&%hkglﬁlet&%c%ro%h@*’ “aryl”,

ving an”al
“ a ub@L MMyl aty1C oy HONOC,-a1i§1 hetareafyt, “@ndCi-atkenyke 1” “Cy-Cs-
hetero ry? olxgélar bon{?ll;1 r ere]r 56 t (}@?he gr oﬂg?: c(O OR V\,hgr eryR
alkenyl heterohnydféé a4- CG-@]lq(ﬁ@l ai')leJ "‘CﬁCa allaylyyl hetgroarfiBt Efodrerlkyl
aryl" or_"Cl-C6-al kyl heteroaryl".
cycloalkyl”ﬁfice&aﬂlkyll llﬁﬁll@@X?@&}lﬁ’dnyl refers to Cl-C5-al kyl
groups havi ng an al koxycar bonyl 20 substituent,

oo A TR S AR BT e
including %?gggﬁq,%?)?ﬂlgpgﬁ@ jijdependently hydrogen or

r ary or heteroaryl or "Cl-C6-al kyl
aryl" or "Cl-C6-al kyl hetero- aryl". WO 2004/007491

“Alkoxy” FTRt ER2DRHrORPIOZR WhRereR -ihBludbk Y€, Wyl ikl didfaryl” or “hetero-
refers to C1-C6-al kyl groups havi ngm?n am nocar bonyl
aryl” or “(Spristalkyﬂeen’yl” ot s ragi?- Hedenoat i3y eroehalkony| 81”@tlh§/ include by
and the |ike. "Acylam no" refia ilg@()the group
way of eX%llNR@( @)@hOW’beeﬂbOé}édﬂleROXR'aﬂF@ 1§ f€pendent | y hydr ogen,
" Cl- C6-al kyl ", "C2-C6-al kenyl", "C2- C6 al kynyl "

“Cl‘CG-all:}ﬁs dilc(;gxy refer%ltlé)el-(lé alﬂke};legrrgﬁ S ilavmg an alkoxy substltuent including
2-ethoxyethyl and the like. '

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

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

“Aminocarbonyl” refers to the group —C(O)NRR’ where each R, R’ includes independently
hydrogen or Ci-Cs-alkyl or aryl or heteroaryl or “C;-Cg-alkyl aryl” or “C4-Cg-alkyl hetero-
arylﬂ‘
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5 "aryl", "heteroaryl", "Cl-C6-alkyl aryl" or
"Cl- C6-al kyl heteroaryl", "C2-C6-al kenyl aryl™",
w0 a4/08Hal kenyl heteroaryl™, "C2-C6-al kynyl arptT/EP2003/050302

" C2- C6- al kynyl heteroaryl ", 12C1- C6- al kyl cycl oal kyl ",

" Cl- C6- al kyl heterocycl oal kyl ". "C1-C6-al kyl

acylam no" refers to Cl-C6-al kyl groups havi ng an

acyl am no substituent, including
2 - Folo) ! ligkcarbonyl
Ci-Ce-alk§L @B‘il?&a%l%’haﬂ}g%%ﬂdﬁ%m §l I grculs ey iy d Slisiarbony
substituent! i:ho[lﬂitﬁﬁg Qnﬁﬁﬂfdtwylaﬁﬁﬂtbmbﬁmyljémy@&chﬂiey]hke

- C6- al kenyl " - C6- al kynyl 'C3- C8 cycl oal kyl "
het erocycl oal kyI "aryl", "het er oaré2 " Cl- C6- al Ky

“Acylamm@f’)tbfergto th€lgr6ap aJrNk&C(ﬂéRe wharey pach Ry Jmld@p@@@nguﬂy 1yd1 ogen,

- C6- al kenyl ter »
“C1-Ce- alkalif‘(lz C@lk@yl” QWYQQ -A ): “§Z|3¢C3 agi[ %y& ié‘gxf:%/elocycloalkyl

» g S 0g ky< cI Q b"scapd_ ) »
aryl”, “heferons o s ARAHEr S PR S DRI oLl AR aryr
“C,-Cg- [ache naid,y IhetedufRTPer £d,-alkyl
CrCs alkf%ﬁ?féle%%@@?%m il %189“99%; G ATl fustelba BT T ECalky
loalky1 €k € 1 K &wRScldalldy¥a an urei do substi tuent,
cyeloa y.nE@Sd?Jﬁgw- e do) et hyl and the I i ke.
"Carbamate" refers to the group -NRC(O OR where each

“Cy-Ce- alk@l a@lanmw’hdasfpmﬂdne@t—l@s -alRpl glyxulpe@emng anl agdamiirg ubstituent,

- C6- al kenyl ™, " al kynyl " C3- C8- cycl oal kyl "
including 2+ﬁptcem@mlamw)ﬁ§hyl andathmhke “het er oaryl", "Cl-Cs-al kyl
aryI or Cl C6- al kYl heteroaryl " C2- CG al kenyl

“Ureido” rgf@;rp to the@rog@ ﬁmﬁk)}\ﬁgﬁ% Vgﬁ?%:l eabh l%%( %’aﬁsmﬂﬁé@endenﬂy

aroen R A et .

“heterocydl@ﬂﬁﬁ?“dﬁﬂll* ‘lﬁl’&*b@gﬁn ‘fﬂil C@Jal@ argB @l *@J- CearkyHistetoaryl”,

eferdaryl” or "Cl1- C6- al kyl aryl"” or "Cl-C6-alkyl

“Cy-Ce- alltmtyeaqdi’ yrco-cmalmmo@wmamd’gf‘@eﬁé-aﬂammmo&rcm
kyl", or "hete o Ky and where R.a )

alkynyThetRrdary B Sisis-alkivh oy DA o Car G ReTRAy CRay Hidavhere R

and R”, togg{h@p &ql%gﬂg@ E' 9 aI h't$ V@‘{lcfggﬁeiil% af@m'&ﬁﬁ% e&rne pt10nall(\)/ form a

-8 3 avi ng an am no substituent,

3-8 memblgr?;%(ﬁ? dt?h%!&?wpﬁng I n

I~ pyrTolidinyl)ethyl and the like. 5
"Ammoni um' refers to a positively charged group

“C,-Co-aly IRFeRo” rehes & €3abs-RKY1 gibupsshaving an ureido substituent, including 2-
(V’-methylureido)ethyl and the like.

“Carbamate” refers to the group -NRC(O)OR’ where each R, R’ is independently
hydrogen, “C;-Cg-alkyl”, “C,-Ce-alkenyl”, “C,-Cg-alkynyl”, “Cs-Cs-cycloalkyl”,
“heterocycloalkyl”, “aryl”, “heteroaryl”, “C;-Ce-alkyl aryl” or “C1-Ce-alkyl heteroaryl”,
“C,-Cg-alkenyl aryl”, “Cp-Cg-alkeny] heteroaryl”, “Cp-Cs-alkynyl aryl”, “Cy-Ce-
alkynylheteroaryl”, “Cy-Cg-alkyl cycloalkyl”, “C;-Ce-alkyl heterocycloalkyl”.

“Amino” refers to the group -NRR’ where each R,R’ is independently hydrogen or “C1-Ce-
alky!” or “aryl” or “heteroaryl” or “C;-Cs-alkyl aryl” or “Cq-Ce-alkyl heteroaryl”, or
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i ndependently "Cl1-C6-al kyl" or "Cl-C6-al kyl aryl™ or
"Cl- C6-al kyl heteroaryl”, or "cycloal kyl", or
wO beteemaeycl oal kyl ", and where R and R, togetPEr/ERD$050302
the nitrogen atomto which3they are attached, can
optionally forma 3-8-nenbered heterocycl oal kyl ring.
"Cl- C6-al kyl ammoniumt' refers to Cl-C6-al kyl groups
havi ng an anmoni um substituent, 10 i ncl udi ng
« 7 (gF e eyl k | fhe fil®foRls atom to
eyctoatif, G MBI RANREE R g SRt g i g o
which theyf SleSditached,foaa @tﬂ) i3 ¥BB-giombtred hstdrecydoalkybring.
H, " Cl-C6-al kyl 1- C6- al kyl " substltuted with
hal ogens, e.g., an - 0802- CF3 group, "C2-C6-al kenyl "
“Cy-Ce-alkyCaminb” adfleysntol Cl—C5@3kﬂ3g1wa %avmgl an amino substltuent including 2-

"het erocycl oal kié ‘aryl", "heteroaryl", "Cl-C6-alkyl
(1 PYITOIICII!B}’H@EWM agq thedikes- al Kyl het er oar yl*, C2- CB- al kenyl
aryl " C2- C6- al kenyl heteroaryl™, "C2- C6-al kynyl

" C2- C6- al kynyl h t 5 | K "R’ s
Ammonué ﬁg@pﬂq a pos%y &X 5 rg?% eW‘é}fﬁan&% gachRR R

T

“cycloalkyd” ((B'Eetl{éYér%@&él%ﬁMJﬂ’XYM \hﬁbleamtinﬂfﬁ’ |td)g@ﬁher2\01th$hé hinydeh atom to
refers to group 2-R' wherein Ris selected fromH,
which they areyttachetetar opingﬂla‘lly foraia Ge8-atdnpbered heterosyelorikyt ring.
subst ituted with haI ogens, e.g., an -S02-CF3 group,
"C2-C6- al kenyl ™, "C2-C6-al k nyI " C3- C8-cycl qal syI .
“Cq-Ce- alk)Hemgnonyunoae:ﬁeys to, Cy-4reyalkyl gl}ﬁ)élpé ;hggm)g] an ammonium substituent,

a C6- al kyl heteroaryl”
including Q(é:me’@llfﬁéﬁ Fﬁé’#ﬁpa,ﬂl@ %eoa al kenyl WO 2004/ 007491
PCT/ EP2003/ 050302 14 het eroar yI " C2- C6- al kynyl

<<Halogen’c£}%lF]rc§§Pl<fﬁﬁ)I860m8?g%Jolaﬁﬁl (Pﬁj:et er ocygllogIGk;‘: <!

"Cl- C6-al kyl sulfonyl” refers to Cl-C5-al kyl groups

“Su | oA 15U &MYl GYDSIR WiRRSin R Reddietitad from H, “Ci-Ce-alkyl”,
SlllfOIlylgwn%é?%yl suléonyl )et hyl and tnﬁe like. 5 "Sulfin I1 o

“Cs- C6~allﬁ}€lf’%tlbstﬁmtal gﬁmdmlégﬁiso)a-gR' anvORELFCR; groupef‘eat alikenyd”, “Co-
'Cl- C6- al ki/ 5 CL- CB-al kyl * substtut ed jg

Cé-alkynyﬂf’ I“6gebs cyeloglkyla l@@rgpgclgagqy&, aryl. ceheteneary] s Cl-C6-alkyl

PP cc" Y L. l 3 GC cl.oal :ch » G
ayr”or“Criebeetinrs LR RRLy el 1&%@@% C:

LYLp < te kY Cs-alkyl

Ce- alkyny‘i‘ é(l @Cg G%Rmenyl 6?11&? ér g;g?d)j/%hl,k}d ngr CGW’ Cp-alky
heterocycloalky!”.

“C,~Cg-alkyl sulfonyloxy” refers to C;-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”,
“C,-Cg-alkyl”, “C;-Cs-alkyl” substituted with halogens, e.g., an —SO»-CF3 group, “Cy-Cs-
alkenyl”, “C,-Cs-alkynyl”, “Cs-Cg-cycloalkyl”, “heterocycloalkyl”, “aryl”, “heteroaryl”,
“Cy-Ce-alkyl aryl” or “C;-Ce-alkyl heteroaryl”, “Cy-Ce-alkenyl aryl”, “C,-Cg-alkenyl
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al kynyl aryl", "C2-C6-al kynyl heteroaryl", "Cl-C6-al kyl
cycl oal kyl ", "Cl-C6-al kyl 10 heterocycl oal kyl ".

wO ai4/08Had Kyl sul finyl" refers to Cl-C5-al kyl BCDEP®03/050302
having a sul finyl substitudht, including
2-(methyl sul finyl)ethyl and the |ike. "Sul fanyl"
refers to groups -S-R where R includes H,

"Cl- C6-al kyl ", "Cl-C6-al kyl" substituted with
nal 1%%3@ 8 « pc%F POSCalBLatlyl cycloalkyl”,
heteroaryl? Cél%%é‘% Iaxyl C; ﬁl%ﬁ}gljgteg% e C‘? £Ay1 cy y
“C1-Cs- alkﬂ%%ﬁ’r@@tﬂbﬂ&ykyl "aryl", "heteroaryl", "Cl-C6-alkyl
aryl or 'Cl- C6- al kyI heteroaryl " C2- C6- al kenyl
: aryl", "C2-C6-al kenyl heteroaryl”, "C2-C6-al kynyl
“C1-Ce- all@dyulfollymef@@talﬂqy@ylaﬂed grmq:rs;;lmwng @]_sutf@nal Rgbstltuent including

oal kyl al kyl heterocycl oal kyl". Preferred
2-(1nethy1gﬁfomy}byth}éra@@§§e|1%r ude met hyl sul fanyl, ethylsul fanyl
and the Irke "Cl- C6-al kyl sulfanyl" refers to

“Sulfiny TR Goud DS (AT & ﬂ?ﬂ%@ﬁ% SER bR e “Frgrallon O
Corallyl” S| BR0A i BBl e o Do S e

alkynyl”, “C2CEyldedRyl, “het@?oc%b@ﬂl@lﬁyfaryl”’ (‘BetQBozcryﬂ 6@114€Ié alkyl aryl”
het er ocycl oal i( "heteroaryl " "Cl-C6-al ky

or “Cq- CGaﬂwl heteroa@l” (%EﬁCkyﬂkehaﬂ andir YC3-Ce-al rla@m} i ‘ Cy-Cs-

C2- C6- al kenyl het er sal Ky
alkynyl amlrif‘Cv-Cae@&@eyE@t%mﬂgmyr Harer ﬁﬂglroyc%@ﬁ é %ralkyl
al kyl "Cl- C6-al kyl heter ocycl oal kyl "

heterocyc%&&’%oomgl PCT/ EP2003/ 050302 15 " Cl- C6- al kyI
sulfonyl am' no" refers to Cl-C5-al kyl groups having a

“Cy-Ce- al%H( y(?@jnl n% t[] y?d a%g@?ih%g sulﬁnyl substituent, including

2- (methylslﬁﬁlRf,lgéﬂiyﬂQﬂWthe'lﬂt%erS to a group -S02- NRR where each
i ncl udes |ndependently hydrogen " Cl- C6- aIkyI
" C2- C6- al kenyl ", "C2-C6-al kynyl", "C3-C8-cycl oal kyl "
‘Sulfanyl’Sré‘fhﬂttergmypS eSHRle‘lere Rangivtdes' Hi,ef@r—éfafqlky ”, “Ch-Ce- alkyl”

"Cl-C6-al kyl aryl" or "Ci1-C6- hter r, v
substituted mﬂd@alagklémggayr ~CF@£1@epaa|Ct fy1a ﬁoﬁ”y@ﬂ alkynyl”, “Cs-

Cs- cycloarllgj’ %w%r@yé/lg?@ﬁ ’él‘mylgzal;%ro%gyklw‘yéh%tsee[ﬂ%?f é’ljyl" or “C;-Cs-alkyl
heteroaryf’et‘%@cyélk?@;}kéfgl” “C, el 1k1yéte@£rﬂoswdj£@gyélkyﬁ>qfe@ys= “Co-

roups havi n an am nosul f onyl
Ce- alkyn}ﬁﬂh’éiéﬁdarylem‘cl-I(D;Cz!tlkgﬂ élgcloalkyl” “C-Ce-alkyl heterocycloalkyl”. Preferred

2- (cycl ohexyl am nosul fonf/ ])et hyl and the |ike.
sulfanyl groups include methylsulfanyl, ethylsulfanyl, and the like.
“C;-Ce-alkyl sulfanyl” refers to C;-Cs-alkyl groups having a sulfanyl substituent, including

2-(ethylsulfanyl)ethyl and the like.

“Sulfonylamino” refers to a group -NRSO»-R’ where each R, R’ includes independently
hydrogen, “C;-Cs-alkyl”, “C,-Ce-alkenyl”, “C,y-Ce-alkynyl”, “C;-Cs-cycloalkyl”,
“heterocycloalkyl”, “aryl”; “heteroaryl”, “C;-Ce-alkyl aryl” or “C;-Cs-alkyl heteroaryl”,
“C,-Cg-alkenyl aryl”, “C,-Cg-alkenyl heteroaryl”, “C,-Ce-alkynyl aryl”, “Co-Ce-
alkynylheteroaryl”, “Ci-Cs-alkyl cycloalkyl”, “C;-Ce-alkyl heterocycloalkyl”.
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10 "Substituted or unsubstituted": Unless otherw se

constrained by the definition of the indi- vidual
wGaaimsnIaent , the above set out groups, |ike "BCREP2003/050302

"al kenyl ", "al kynyl", "aryll3 and "heteroaryl" etc.

groups can optionally be substituted with from1 to 5

subst ituents sel ected fromthe group consi st ng of

"Cl- C6-al kyl ", "C2-C6-al kenyl ", "C2-C6-al kynyl "
“ - | n Eﬁ»ﬂm@
CCoaUEIER i for HOEFELPEVEAALY boups Gy By Akt
substituent, (ﬁficlﬁﬁn@ Z%(bt%tﬂfdi@lfeﬁhmbéthyl and &g hbe ‘ammoni unt',
acy acyloxy", acyl am no", "am nocar bonyl "
alkoxycarbonyl "ur ei do" aryl "car bamat e"
"AminosulfbayErefergto a gmupf—tSlQ/zFNRR' svhdrorepth R, R inckigtes mdependently

"car hox

hydrogen, Niﬁ'ré?”ﬁw,am cﬁ@ieeawa” et Re-Crpscioatiyr”,
“heterocy dpg P2 cat i di@efhardo e i lﬁﬁlo o1 S B R Db iBroary .
« “ =b|c o O
oSS LS8 LAt s e,

alkynylhe®réhryI't, &€} aCpalkyll @ bl@)@‘fkyl’eyiﬂﬂ—@éaﬂlhyldietd%yclbatk}dﬂ SO
acetal s, thioaceta amnals formed by ring closure
for instance in an effort to obtain a protectiyve
“C,-Ce-allgrlampinostiPoay Iaefars ite &) 1Gs-alkyt gtaigschavang aniamigasul Eonyil
exes" is intended to define such Its as the
substltuenal1ngl|u|dm&2a(lcygl@ill%yla(@ﬂ@sulgfﬁwllﬁﬁhbélr?dldp 48 um) |

al kaline earth netal salts (e. g 25 cal ci um or

“Substltutaﬁ ?’h uglség%ﬂtgt%élmnpnggess gﬁl@q{thge GORS pa;pg? § éltm ﬂ% 1111t1%?1| dtShe indi-
vidv s AETAS LS R LI gt ot e

“heteroar}fTB eRNPrblifs cih dptibhdllubasutiituted with from 1 to 5 substltuents selected
- bi s(phenyhnet hyl’) - 1, 2- et hanedi am ne,

from the gbhpnohsnﬂimg of é‘Cet(B@aHxlyH h‘CneCe-alkwb/é“ &6hei-alkynyl®,
t h
cycloalkxlmg\f‘hqféggzggsjqaikl n,}e X e-lgf aarﬂqg,lé;ryl“ 3 @—,aﬁql?leteroaryl‘ “Cqi-Ce-

ot UL ST TR 2 R 4500 o

“p*‘ 1841iRE*, “AntilbeaBbham fqﬁkox carbonyl®, “ureido”, “a l“
“acyloxy E§\>Fmanc§ 2-’h (}{loxyrreth , 3- p%,opaneﬁl ol), pr ocafyne as

calbamatée | 1‘11a5rcmmy1‘f§ Ssfinyfp I“mlﬁalleR‘&oﬁ)” Vilselfenyl”R hagerR,
i s i ndependent!ly hydrogen, alkyl or benz%il
“carboxy E$pibeloardthy bieyheo.hedirexy, tretpapics adiranachthegdeca Adtaipptively said

substtutiQrosN s> CoRPERE Stig it Shor TLRBrRLL Yo e hatg
undergong gﬁgtélg Lﬁ‘g lgleS| Byg/ﬂgn Q’{lClhg'lefL %ﬁ%ﬁﬁbﬁt{b&ﬁﬁ%’t&oﬁ.‘re ifi@blved, thus

I'ologi ca
forming, e.g., lactams, lactons, cyclic anhydrides, but also acetals, thioacetals, aminals

formed by ring closure for instance in an effort to obtain a protective group.

“Pharmaceutically acceptable cationic salts or complexes™ is intended to define such salts
as the alkali metal salts, (e.g. sodium and potassium), alkaline earth metal salts (e.g.
calcium or magnesium), aluminium salts, ammonium salts and salts with organic amines

such as with methylamine, dimethylamine, trimethylamine, ethylamine, triethylamine,
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10 Exanpl es of such salts include, but are not
restricted to acid addition salts forned with
WO prgemdt aci ds (e.g., hydrochloric acid, hydPGDEP2008050302
acid, sulfuric acid, phosphéeric 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, naleic acid,
. aS _£). ; _Bi BdiaRlife,
InmphOhngé§§§R% ggﬁ?%”%??ﬁﬁ3g2?§§?5?2ﬁ$%ﬂ§gfé?pﬁgﬁﬂtha|ene 15
ethanolamsng, fdiethanakinginenethiidnat Bneind) Suhdethnilmarpholing pdperidine,
-gal acturonic acid. Said conpounds can _al so be

|
benzathingghﬁ/miqdimulﬁhylphadimm chaling, eflexlepe-shaming, segiwrine (N-

sal ts kpown by.a person  skilled in the art, which .
methylglugaaans); Lanethanias ﬁﬁéﬂepﬁ}élpiﬁaﬁﬂwfmami ﬁﬁﬁwﬁ%}m@aﬁp@wlll@
srometsa s 1P W5 oot B RO o et as s of

~RIRKRP R 51 Bedl KERYIR > G ifdRepRhlynyy hydiboolh; alkky br Bénzyl.
formula %ﬁg%@%?@@%et er oa’i%l ,qgci:ycl oal klw 0 §Vbr Beidy
Especiallyhpteféoed shlenhieydodiandind patassiwawatteri on, i ncl udi ng

chloride, brom de, iodide, -0-alkyl,

t ol uenesul fonate, nethyl sul fonate, sulfonate,
“Pharmacetidepihaseseptable saltosy¢emplexesic refars ealis ar eomplexes of the below-
. . succi nate, acetate, glycalate, nmleate, nmalate, . ..
identified cqppoangs of ths reseht RWERGp. thasaeit ficdestigh higlpgigal activity.

del oat.e. an ' " : ' .
eramples FEGhSAUS 008 DR ERBLRLE) o AR Bk i
i ic 8818sNe S F R didBhiRic &3d,HRIrbBEImRicoYid, JufugRPaRd. Splfsphoric acid,
HHorEanie g‘?@&?g%’gﬁ%i‘r eét I if: or ik%giirr ectll yc the acti vi tyep SP Torie a8t
nitric acidgdinad ths itte ) eandi salts fOifmehwiitnerganiccanids stich &ejcetiefasid oxalic
) to the products that are obtained by an asymretric, )
acid, tartagigracid,riscnic acisl, malisyasiddamarionaeidymalyiaapids aserbie acid,
. Startin terials and/or reagent r.a syn.
benzoic agigp NG AGH: PETREDINSF BpE s . Py bE e A Maehipene
. i ! P\ R U
sitoic s FETopFI AR TGP S BN s ERC SR Bfoundsco
also be adn®inydtéledad. panacaltidadiydcaptable gegonthrngakokadn by a person
present invention also conprises its tautoners, its
skilled in geoantt whichl spesifienlly, inchsledpe iquattesnany ainmeonignnsalhef the formula

NRR' RS R hets R Rk i NCEPRY b SO Ee ot s oF heyads C1-Co-
f d i call

aky, € PSRN G RRLRBRELI e RSRATERL R 3h bgBl D veloatir,

heterocycf(?e{géﬁlmfc}gﬂ @gsl Mﬁc&@\n@ﬁﬁ@,ﬁ%ﬁf&ih ghloridRC sRIh AR foRgé,d®-alkyl,

rochl ori de, robronide, sulfate or

toluenesulfoatte! aichyRhbalR] sulfsndwy,dslngphate os phdbogylase uehes benzoate,
benzoat e, ‘succi nate, )
succinate, acetate, glycolate, maleate, malate, fumarate, citrate, tartrate, ascorbate,

cinnamoate, mandeloate, and diphenylacetate).

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

the recipient, is capable of providing directly or indirectly, the activity disclosed herein.

“Enantiomeric excess” (ee) refers to the products that are obtained by an asymmetric syn-

thesis, i.e. a synthesis involving non-racemic starting materials and/or reagents or a syn-
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fumarate, nmal eate, |actate, citrate, tartrate,
gl uconat e, net hanesul fonate, benzenesul fonate, 10 and
w@ananemabuenesul fonate salts. The conpounds of PCTIEP2003/050302
present invention may be olifained as E/ Z i soner
m xture or as essentially pure E-isonmers or Z
isoners. The E/Z isomerismopreferably refers to the
vinyl noiety linking the phenyl with the azolidi none
i ' PG GItLSe 18 8HAd IEB v a SRPRAUTISnédEnantiomer in
thesis com?SSirsﬁ‘{ﬁ’gt lk(l Ig§ta%}re 2!1?12966#3 S. gth’Ainl ieis asgglgt of the
the order gfrtdeast aboues%ae isghedsds in the use of conpounds of
formula (1) R2RLY (Z)"AIl X-~ NH Y2 as well as
its geonetrical isoners, its optically active forns as .
General foemana (Dreecerdiog & ther propentsinvemidon akso cQuprises 1S dawomes, its

. well as pharnmaceutically acceptable salts and .
geometricihispmEB LS QRIGA)Y BENE FTaE A SRR dRsGreqmprs AR its

ccmace By SEEAER ) S B Rt o
pharmaceﬁt%dl@ﬁﬁe%fgﬁf%lg LARASEBe fﬁﬁﬁgiégv(ﬁst% !p"i’?seﬁ't ﬁﬁ_@ﬁﬁl&l are acid addition

neur erative dl seases, acterral or vira

salts formédiee phsnadeutioslly atcepadtsls acilsdiled keydrd€hidpidé Boddtomide,
PCT/ EP2003/ 050302 18 aggregati on, cancer,

sulfate or brsafaps, giosphata oe biygraogeat plosphatee acetates perzqabe, succinate,
regctions, graft rejectio or lung,injuries n a

fumarate, prapaier BELERTgHT e Tt S EBHH TUTHRNGT Hopale gEnfgesulfonate

andpara-@ﬁgiéﬁﬁf‘oﬁ?&lt%?ﬁnd/ or prophyl axis of autoi nmune

Panmat ory di seases such as nmultiple
sclerosis, 5 psoriasis, rheumatoid arthritis, systemc

The comp!oHﬁPsc' of fiyd gﬁﬁtﬁﬁgéﬁggdsq“iﬂag%%heﬁm/zdiséﬁﬁ Snixtirend as

ammat | r brain

essentially phecEliotiery bieigimes. The fE/Zssomatingi greferabsly refers to the vinyl
encephalitis. In another preferred enbodi nent

moiety linkeegthi plaertyd withetherazohidinone miodesz. bowppenide carhodigent;the
or_.the treatmepnt, and/ or prophyl axi s of
001np0'~‘11(1§e‘?ﬁ3é9ﬂ@g}é?‘126£€'? gélsaﬁl@é%ses including multiple

A first aspect of the present invention consists in the use of compounds of formula (T)

1
R2

R
Y1
et L L1
— NH ()

Y,

as well as its geometrical isomers, its optically active forms as enantiomers, diastereomers
and its racemate forms, as well as pharmaceutically acceptable salts and pharmaceutically
active derivatives thereof 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
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10 sclerosis, Al zheiner's disease, Huntington's
di sease, CNS trauma, stroke or ischemc conditions.
wo pooa/opEet i cul arly preferred enbodi nent accor dPEEPI®03/050302
the invention, these conpoudds are wuseful for the
treatment and/or prophyl axis of cardiovascul ar
di seases such as atherosclerosis, heart hypertrophy,
cardi ac nyocyte dysfunction, elevated bl ood pressure
- ar \ : ecti
sggregatiof, carcer ARG Lo A bR MR AR, grafl rejection
or lung injagepounds are useful for the treatment and/ or
prophyl axi s of chronic obstructive pul nonary di sease,
anaphyl actic shock fibrosis, psoriasis, allergic
In a prefertidsembodimert theae compokedsard gstfehfor the tnedimemtrand/or
I schem a-reperfusion, platelets . . .
prophylaxisqyfravieinmanne diseesas @rinflapenatony disgasgssush as multiple sclerosis,
psoriasis, %eégﬁggfdhﬁh%g&; gggf\é]gnclz ?u koge%/rtgﬁlerl % {r)gllg,t H?l‘fﬁ@n"ngtﬁ?? Bofel disease,
. 'I u . ' .,
tung inflerffabicfs WP RN iy BfEOR 0/t A AR SAQULE pRMingits or
muwphaﬁﬁiansplantation conplications due to rejection
reactions, graft rejection, glonmerulo sclerosis,
gl omerul o nephritis, progressive renal fibrosis,
In anothergmeferteel émbodintbnt apcatdéng & theninuentden,itheseheorhpewgndsrarie seful

general |ung airways inflammation, 25 The su sé,i t uenfs
for the treagiment rﬁmﬂb}fmypbhxlﬁailsa?fél%f’ﬁi@&e@eé?él\ﬁdﬁﬁ%$ ingding multiple

. 41007491 PCT/ EP2003/ 050302 1 s an _. L .
sclerosis, RIRHEFT Sk Ea o % P TacseaChonsarEe Reps eipshepie
conditionsdf OUp or an unsubstituted or substituted carbocyclic
group. Said carbocyclic group may be fused with an
unsubstituted or substituted aryl, an unsubstituted

In a particBlarBUpiféred esbbatmemadcocbrdiap toise istentivh ethes¢ compounds are
substituted cycloal kyl or an 5 unsubstituted or

useful for shebstatment dntier groplydlassl dfidardidvesciiat disersgs isich %
carbaocyclic groups conprise aryl, heteroaryl,

atheroscleg(g,sgq;,dﬁaktﬂyp@%oplpﬁét@p‘ 3G APYREWS Flysﬁtlwgpg@,i ﬂév%}ﬁ@ Mq)gd pressure or
" henantrenyl, cycl opentyl, cycl ohexyl, norbornyl,

vasocons 'SW?%I i di ne, piperidine, piperazine,

1- et hyl pi perazi ne, norpholine, pyrrolyl, furanyl,

o sncthor BN 5460l el afhrd XS pheghvelbompounas

are useful ¥ortif frédtarat ¥hd/ot pophydxadicfabkynic obs@udtex pdinaawdryldisease,
1,2, 5-oxadi azolyl, 1,3,4- . _
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 complications due to rejection reactions, graft rejection,

glomerulo sclerosis, glomerulo nephritis, progressive renal fibrosis, endothelial and

epithelial injuries in the lung or in general lung airways inflammation.

The substituents within formula (I) are defined as follows:
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oxadi azolyl, 1,3,4-triazinyl, 1,2,3-triazinyl,
benzofuryl, [2,3-dihydro] benzofuryl, isobenzofuryl,
wheanohvenyl , benzotriazolyl, isobenzothi enyl PCT/EP2003/050302
i ndolyl, isoindolyl, 3H in#lolyl, benzim dazolyl,
i m dazo[ 1, 2-a] pyri dyl, benzotriazolyl, benzoxazolyl,
qgui noli zinyl, quinazolinyl, pthalazinyl,
qui noxal i nyl, cinnolinyl, napthyridinyl,
Aisan un%éﬁ‘?ﬁ’t{%ﬁ ot S%E’tllﬁl'téﬁ’ 5 8 ﬂﬁ%lrﬂié‘%édj ﬁ[eérc?c}lélﬂé)grbﬁfé lor an unsubstituted or
pyrid -b] pyridyl, quinolyl, isoquino
substituted @etrb@é}bélld oﬁhﬁ(ﬁ 7, 8- t et rahydroqui nol yl ,
5,6,7,8-tetrahydroi soqui nolyl, purinyl, pteridinyl,
car bazol yl, xanthenyl or benzqu|nonI Furt her

Said carboeyeliplganyp ey dreofged ivdtloan @asw@atgmﬂed@r@ubstp@ltad anyd) e

unsubsti tut e

unsubstitutggha whﬁ@&eg h@tﬁrﬂaryuf?é{]{&g&{tﬁgmlggg 8F S%@ﬂggﬁﬁe?ifﬁytézﬂﬂ;@ﬂom an
Lmsubsum?e@é:rn%% Pﬁ,ﬁg% glg esrgﬁ%?ct lgnguggt f’ggfé:jt uted (di hydro)

(di hydr o) oxazi nyl, unsubstituted or substituted

Such llete%gab@%}”carb%?ﬁméghgg{ X u1915eré 'Hé’d&%‘é{yl?w&ghfkﬂ and

stitute oxazoly

heterocycléaBiRsinichudigg pﬁén 1Ll bﬁéméﬁtfeﬁﬂll %&i@eﬂtyl apslohskyl ubesbrnyl,
or sSubstituted ( ydr OI napt hal enyl, unsubstituted or

pyrrolidingypiperitlinee plgwazme,dl mydt lylmllﬂ@'ab@lel merpllane, sm’blgﬂ}’]b dipraayl,
triazolyl, ubstituyted or stltut |mda
thienyl, imidazalyi axazely Losowizalybshireab: saghrl )?nlyP}’raZO $1 ¥ 12,3-triazolyl,

e e gL e

iaz t 0x ad 0 848th nzofi

oxadia olg> EAIPEZ%QOS?YIS)(EB O%—Qﬁg%ﬁ’lkl Bé@z?ﬂ%fq ?)H@ B/rdéo]grea 0 uryl

isobenzofidy 1 aishz¥ehianyl, begesteiadeiy,| 1yolf)d5n:zmtlaanj7|l otdvdy], ssxblﬁdd)b/di, 3H-
fromthe group consisting of S, or -NH, preferably

indolyl, benzimidazolylp nmcdazp{ b@eq]amlylyb bGBZ(Pﬂ_lla,Z@ljg]e beaza@ze hdnguinolizinyl,

qumazolnb}gypt%ra%g?@a?q Hgglﬁl}gyﬁ g|113 ’y *éq,rh?w 1113]3%6@%2%%’yrldy1
pyrido[3, 21 BIHARIL ISdb (73BN dvIbERof @qa}r@ﬂ/l ?&F%&Qﬂil S17.8-

tetrahydrdql'l%&ﬂlﬂ St@V@té@fah%ﬁp&bb(ﬁtﬁhéﬁllcﬂm(ﬁ@yl P{éﬁdlnﬁl I@@?ba.zolyl xanthenyl

koxycar bonyl, an unsubsti tuted or substituted
or benzoqGinoDpt al Ky alkoxycarbonyl am nocar bonyl, an
unsubstituted or substituted Cl- C6- al kyl
am nocar bonyl, acyl am no, an 10 unsubstjtuted or
Further examylaryt heterpayelicsr sargacysbip genpoA webidgginsyhstituted or

substitute subs
substltuteg I?:hoxo unsu gtt?[ed or su stltu{e%ddlomn unsubstituted or substituted

dihydrofuran, unsubstituted or substituted (dihydro) furanyl, unsubstituted or substituted
(dihydro)oxazinyl, unsubstituted or substituted oxazinoyl, unsubstituted or substituted
pyridinyl, unsubstituted or substituted isooxazolyl, unsubstituted or substituted oxazolyl
unsubstituted or substituted (dihydro)napthalenyl, unsubstituted or substituted pyrimidinyl,
unsubstituted or substituted triazolyl, unsubstituted or substituted imidazolyl, unsubstituted
or substituted pyrazinyl, unsubstituted or substituted thiazolyl, unsubstituted or substituted

thiadiazolyl, unsubstituted or substituted oxadiazolyl.
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Cl1- C6- al kyl ureido, am no, an unsubstituted or
substituted Cl-C6-al kyl am no, ammoni um  sul f onyl oxy,
wW@eoownsubst i t uted or substituted Cl-C6-al kyl PCT/EP2003/050302

sul fonyl oxy, sulfonyl, an 2lnsubstituted or
substituted Cl-C6-al kyl sulfonyl, sulfinyl, an
unsubstituted or substituted Cl-C6-alkyl sulfinyl,
sul fanyl, an unsubstituted or substituted Cl-C6-al kyl

Xis S, Q%yIN‘anleeferggl $l| f onyl am no, an unsubstituted or
substit ut ed - C6- al kyl sul fonyl am no or carbamate. In
a specific errbodl ment R is H R2 is selected fromthe

Y! and Y Yaetipdgssmdehsty feprmareachnshat setetaf fiom tel gep, comsisting of S, O or
am no, an unsubstituted or substituted Cl-C6-al kyl,

-NH, preferahiy&ubstituted or substituted C2-C6-al kenyl, an
unsubstituted or substituted C2-C6-al kynyl, an

nsubst ed or substituted Cl-C6-al kyl 20 carboxy,

Z is S or Qnprsfex bgtbt uted or substituted Cl-C6-al kyl acyl, an

unsubstituted or substituted C1-C6-alkyl

R et BRASEIR O B B A PR H sovh co
alkoxy, h§1l(5 b }}Hrsgy %‘cy@qa a{f‘{tlu?s%Wﬁ od oﬁﬁlﬁé'ﬂﬁl&’t%a$t L e, é:arboxy, an

stitute am no, an uns Stltut

unsub st1tt¢téd$)\11 RabdtitutedddC Qtﬁfﬁkﬁll Mloﬂy,@hﬁmm@@tlﬂﬂé@ bB bibdtiteddal;-Ce-
substituted Cl-C6-al kyl carbamate, an unsubstituted or

alkyl alkosayh stkioxytathoayl, (%Lmisktjorstmmdl or selrstiBed(SH6stilkyltadkoxycarbonyl,
substituted Cl-C6-al k koxy, an_unsubstituted or

aminocarleid; AR ypaghstruied -of) ﬁtlttwf f%@bl“?lkﬁﬂaﬁlﬁ‘m]?@l% t@a/l%mmo an

ansubstic QT35S BT A bt e, BB e ostinen

C1—C6—alkg% :uﬁqdél é&ﬁ no 'éhftﬁﬁﬁbstlﬁ%&é‘lsﬁh)%h’tdté‘& €qd-Of-aB8Shiih8! &Hmonium,

- al fonylam noaryl, an unsubstituted or

sulfonylogypsi uﬁsutbedtuie& Ior s&bsttlmsedb(s“w(léhdlb}dl sulfaybety, tsulfodyCan
C8-cycl oal kyl or heterocycl oal kyl, an unsubstituted or
unsubstltlgt@dgr|st1b$temte(d1CG@6aalky] suif@;nyl sinfinyh snpytsubstitateder substituted

Ci-Co-allGBaID b ShEr a8 ErsPryHpRd B JrOHEiiER gy Cocfiouttany L,
sulfonylaﬁﬁﬁ@ nsﬁ%s{i:ﬁlt@(!l h? §¥b§tﬁh{ed%hﬁcyehlé(m sﬁ]l‘ffonglﬁcﬁhﬂl% ?1 carbamate In

l]’l
‘onyl am no,

aspec1ﬁc(bmﬂod3hqe21tRF5r1§1PFrab|y nis O or 1. Mdst preferred |s n
0. According to a specific enbodi nent of the

invention, R1L and R2 are both H In a further specific
R? is seleeteddiommehe gaagoeotinpgistig dtheorsivtimatdfdd, hogen,SicyYlanaimd, an

unsubst1t1;T1%d$rguggttltgtecf Ci 1CO6-5kylana?1 L%Ll%gt?tu‘?e% grbs?ﬁ)estl’?uetfe(li nCef)(-]lC:1 gijkenyl an
unsubstituted or substituted C,-Cs-alkynyl, an unsubstituted or substituted C;-Cs-alkyl
carboxy, an unsubstituted or substituted C;-Ces-alkyl acyl, an unsubstituted or substituted
C;-Ce-alkyl alkoxycarbonyl, an unsubstituted or substituted C;-Cg-alkyl aminocarbonyl, an
unsubstituted or substituted C;-Cs-alkyl acyloxy, an unsubstituted or substituted C;-Ce-
alkyl acylamino, an unsubstituted or substituted C;-Cs-alkyl ureido, an unsubstituted or
substituted C;-Cg-alkyl carbamate, an unsubstituted or substituted C;-Cs-alkyl amino, an

unsubstituted or substituted C;-Cs-alkyl alkoxy, an unsubstituted or substituted C;-C¢-alkyl

sulfanyl, an unsubstituted or substituted C;-Cg-alkyl sulfinyl, an unsubstituted or
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A further particularly preferred aspect of the present
invention is related to the use of
wo kioapai4pdi nedi one-vi nyl fused-benzene deri vat POBEEPHD3/050302

formula (la), (Ib), (lc) adtl (1d) for the preparation

of a nedi canent for the prophylaxis and/or treatnent

of autoi mmune disorders and/or inflanmmtory diseases,

cardi ovascul ar di seases, neurodegenerative di seases,
substitute&@ %EH("y'l 2h1f8h IV'aﬁ"’Hnsllﬁit?cﬁfe'dQﬁss’ubEtlﬁﬂé‘d’ CJicLanss

et aggre ation, cancer, transplantation

sulfonylamﬁmakylg at Iu@@ﬁb@tit&tddooﬁ ﬁlbstltutman'}&ﬁm uosubstigutad tor substituted Cs-

rejection or lung injuries F€2(§i oRY (ZGn NH(la)
Cs—cycloaikwlmrh@tamwploalhyl armnsumtltu;;te ﬁﬁsmbstﬁutedr%(la—aékbd)aryl an

unsubstit 3o of PYDFBH G- PRIk L) W AB RSN DTG 55%%0% R

oyt oS, gagpy@ﬁg%&%') L gy i

sulfonylaﬁﬂ?ﬁtshﬁﬂﬁﬂdo%u%nﬂ kenyl ene group (e, g. a ”Eth' ne
CH=CH Tgroup, a propenyl ene group, etc.). W
and V in for mula (la) are each independently from each
n is an intes&iey, Iset 2eprederhbBnh Gs 0 Sr 1- MRt ppefehredds n R8. i s H or
an unsubstituted or substituted Cl-C6 al kyl group, in
and o are each independently from each other 0 or 1;
According to 8 specifinteageodifrentnof therinaention, iR | anciR *jane bgdy Hi r om 0
to 4. Even nore preferred conpounds of formnula (Ia) IS
where Gis an Cl-C4 al kyl ene, thus, givin qnmpaoungd
In afurth@fsppgqurg pdmyert acgord@ng tqthezmvgn@qan@( 1@%@3 ,aggm e_lLle both O,

R’ and R%%re ag above Hoﬁned and (n is (9 P(Zn5-/

A further particularly preferred aspect of the present inventioﬁ is related to the use of
thiazolidinedione-vinyl fused-benzene derivatives of formula (Ia), (Ib), (Ic) and (Id) 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

complications due to rejection reactions, graft rejection or lung injuries :

) v) R’ Y
G [
= & (12)
NH

(W), —(CH,),

R! R% Y!, Z and n in formula (Ia) are as above-defined.
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NH (Wm_(CH2)g O 10 A specific sub-group of fornula
(I'b) are conmpounds having the formula (1c), whereby W
wWORNg04N074ar € as above defined; specifically Rl PEER®ORO50302
unsubstituted or substitutéd Cl-C4 al kyl group or an

unsubstituted or substituted Cl1-C5 al kenyl group,
carboxy, cyano, Cl-C4- al koxy, nitro, acylal nino,
ureido. NY R<//-W/ NH (lc) O 15 WO 2004/007491

G in formﬁﬁr(lgf’?soﬁﬁﬁﬁﬁﬂﬁgﬁlte@ 3r ShbdtituRd O-Ch ek Oﬁ@ﬁ@ (d.] gcmethylene

sub-group of formula (la) are conpounds, whefein V, W
ethylene, pmbyl’dnaeﬁe ) @l dn Gnsublstituted o substgutedrpe s dikeafylémer grobp (e.g. a
. R R ~\ (O0O0S "CH)p )n NH (Id) (Z (Om
methine ((Q‘IFIE?,oFl - HAe B grasipe A psepasiyieii 280w, 6tC. Y. or nul ae (1a),
(Ib) or (Id), nis O, inis 1 pislor 2, 0ois 0, ¢

Wand V flujﬁqrﬂylazgagar? S0 R A L e&bgze ?%l?cte@af&mé? S, -NR’
wherein R¥i8H of Bn WiisdbstRuted & substiftited 81-C226’ alﬁyi Sroup, m and o are each

independently from each other 0 or 1; o is an integer from 1 to 4 and q is an integer from 0

to 4.

Even more preferred compounds of formula (Ia) is where G is an C;-C4 alkylene, thus

giving compounds of formula (Ib) (i.e. p =1, 2, 3 or 4, preferably 1 or 2).

R2

V), R

(CH,),
=, s (Ib)

(W) m‘J(CHz)q

A specific sub-group of formula (Ib) are compounds having the formula (Ic), whereby W,
R', Y' are as above defined; specifically R! may be an unsubstituted or substituted C;-Cy4
alkyl group or an unsubstituted or substituted C;-Cs alkenyl group, carboxy, cyano, C;-Cy-

alkoxy, nitro, acylamino, ureido.

N Y’
R1_</ — SKH (Ic)

W



10

15

0O, ois 1 while RL and R2 are as above-defined, nore
particularly R is halogen or a hydrogen atom In
wanpethendspeci fi c enbodi ment of fornula (la), ¥CDEP®N3/050302
(Id), pislor 2 gqis 0,2nis 0, nis 1 10 and R
and R2 are as above-defined. The conpounds of the
present invention are suitable for the nodul ation,
notably the inhibition of the activity of
Still a fuﬂﬁ&o?&?ﬁ@ LHO. rétqs* 88 famii 1B aré Béﬁ.;@ouna@r%@l@hﬁm W and Y' are
hat ol no |t|des 3- ki nasé (PI3K7). is therefore
aH()thud%%owﬁhﬁgciﬁﬁﬁoﬂﬂd&cddbnnuhﬂ@dpf the present invention
are also particularly useful for the treatnent and/or
prevention of 15 disorders which are nediated by
Pl 3Ks, pgrticularly PlI3Ky. Said treatnment involves the
nodul ati on ggbably thR_lnhlbltlon or the down
regul ati on~ sphat0|n05|t(ﬁes 3- ki nases.

The fol I(6¥W:hg conpg uded by formul a
() : V\D!% 04/ 00749 302 24 R ? NH R2
N ONV nse S (/ \ aIvveraIky

ar al k(& of a hal ogex ne conpounds TE are
di scl osed ?052 (P é)gl 045648 as i nfler medi at e conpounds

wi t hout any biological activity,gwhile JAis

mentioned in the Journal of Medicinal Chem stry

(1998), 41(18), 3515-3529 as being 5 inactive in a paw

el | hng,. r t ent -
AT OARIE TR TRL A SR P2 0.0
is 1, and ijandﬁ éﬂe%ﬂ%@@éﬁﬁ%@ 5-yl met hyl ene) -

hi azol 1 di ne- 2, 4-di one

5 (1, 3- benzodi oxol - 5-yl | net hyl ene) - 2-t hi oxo- 1, 3-t hi azo

In a furthdri specifte- ﬁmbodﬁnér& d-formytheqdd), ¢FDem dd), oxisnt,6x 810, p is 1 or 2, q is
_ net gl{genehy -thi azol i di ne- 2, 4-di one

0, 0is 1 while e as pboyeAefined.anos: pattistkyleRejs halggen or a

-t hi azol i di ne- 2, 4-di one
hydrogen atom.

In another specific embodiment of formula (Ia), (Ib) or (Id),pislor2,qis0,misO,nis 1

and R' and R? are as above-defined.

The compounds of the present invention are suitable for the modulation, notably the
inhibition of the activity of phosphatoinositides 3-kinases (PI3K), particularly
phosphatoinositides 3-kinase (PI3Ky). 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 PI3Ky. Said treatment involves the
modulation — notably the inhibition or the down regulation — of the phosphatoinositides 3-

kinases.

The following compounds are not included by formula (I) :



5-[(7-nmet hoxy- 1, 3-benzodi oxol -5-yl ) net hyl ene] -
1, 3-thi azol i di ne- 2, 4-di one
W®G2(40400740t di oxo- 9, 10-di hydr oant hra. cen- 2-yl ) mnep¢iyER2963/650302
1, 3-thiazolidine-2,4-dione24(5-[(2,2-difluoro-1,3
- benzodi oxol - 5-yl ) net hyl ene] -1, 3-t hi azol i di ne- 2, 4-di on
e (52)-5-(1,3
- di hydr o- 2- benzof uran- 5-yl | net hyl ene) - 1, 3-t hi azol i di ne
-2, 4-di one |§"(| -benzo furan-5 -yllnethylene)-1, 3
- thi azol i difle- 2, 4- di one Q

- ydr o- 2H -yl)
Nne- 2, 4- NH
thyl ene) 72-i , 3-ghi azol i

/ (o)
5-CpinoIin(ﬁ-ylInethyleé%-thiazolidine-2,4-dione NH
5- Qui nol i n-6-yl | net hyl ene- 2-t hi oxo-t hi.azprt di n- 4- one
WO 2004/ 0074 PCT/ EP2003/ 050302 25
2-1m no-5-qu 6Iin-6—y|nethy|ene-thiazo|uﬁwn-4-one
5-(3 -Methyl -benzo [d]

i soxazol -5-yl met hyl ene) -t hi azol i di ne- 2, 4- di one

R’ is a lovger(alkphengtallodiand R istH ®ryl Iedogsn. dife) carnpeunslsi TE aee disglosed in
-di one : . . . .. . .
JP 55 045648 s pnicemsgiataroapaundmyaiont vy birlogirakbactivithvaul {4 is
. inex2, 4-di - [ ' ' i e I t -
mentioned 3% {301 it IR BRI SR Y B TRE AR 2P W being
: — j oo I ) met hyl ene] -1, 3-t hi azolidi ne-2,4-dio
mactive 1r}]é{e|p%’§l}_ g\?%%l-nr%tr)hrsgadl I n-4-yl qui nazol i n-6-yl nmet hyl ene]
-1,3 -thiazolidine-2,4-dione 5- {
Compounflé of ‘Henpidsani mekatibm azdhda ibpyfticokiriibenef the group consisting of:
-1, 3-thiazolidine-2,4-dione 5- {
[ 4- (di et hyl am no) qui nazol i n- 6-yl net hyl ene}
5-(1,3-benzodgox ol 2admietiydenc); 143 dhingelidine 2,4-dione
[ (pyridin-2-ylmethyl)an no]. quj hazgl in-6-yl}
5-(1,3-bergsehgK ey imetlenss i G s bl gied-ont
.5-({4- ridin-3-yl methyl 1 no] qui nazol L.n-§- vyl
5-(2,3-dﬂw@(r%}hjéf(b%zqg@mhﬁéﬂm%&’lﬁ%@aﬁ At -hﬁ-glo%e}
L1-{6-[(2,4-di oxo-1,3-thiazo] i,di n-5-.yl i dene).met hyl ] qui n
5-(2.3- A Abp DR S A SO e e B M A 05 | b
2,4-dioxo-1, 3-1hi azol L din-5-ylidene).net hyl] gui nazol i
S-[(7-methosisf; - bRperdiatako A TiRsi BT s BEPS LT Hdibhe
{6-[(2,4-dioxo-1,3 _ _
5—[(9,10—ciit9|x1é~r éi)(:');dg]%%irgé%‘gh}gc%rﬂ?%—%rggtg&lﬂe 3?3q|tllligicﬁia/ilne}2,4—dione
(5-[(2,2-difluoro-1,3-benzodioxol-5-yl)methylene]-1,3-thiazolidine-2,4-dione
(52)-5-(1,3-dihydro-2-benzofuran-5-ylmethylene)-1,3-thiazolidine-2,4-dione
5-(1-benzofuran-5-ylmethylene)-1,3-thiazolidine-2,4-dione

5-[(4-methyl-3-0x0-3,4-dihydro-2H-1,4-benzoxazin-6-yl)methylene]-1,3-thiazolidine-2,4-
dione ‘

5-(1,3-benzodioxol-5-ylmethylene)-2-imino-1,3-thiazolidin-4-one
5-Quinolin-6-ylmethylene-thiazolidine-2,4-dione

5-Quinolin-6-ylmethylene-2-thioxo-thiazolidin-4-one



5-
[4-(4- et hyl pi perazi n-1-yl ) qui nazol i n-6-yl ] net hyl ene} -
wa 2@4pbidar ol i di ne- 2, 4-di one 5-f PCT/EP2003/050302

[4-(4-pyrimdin-2-ylpi pera2dn-1-yl)qui nazolin-6-ylnmeth

yl ene} -1,3-thiazolidine-2,4- dione 5-({4-

[4-(4-fl uorophenyl) pi peridin-1-yl]quinazolin-6-yl}

net hyl ene) -1, 3 -thiazolidine-2,4- dione 5- {

[ 4- (4- benzyl pi peri din-1-yl)qui nazolin-6-yl]mnmethyl ene}-
2-Imino-5iqinbdlin-a2 ¢lmethpkend; thiakobiden-4-one

5-({4-[4-(2-phenyl et hyl) pi peri di n-1-yl ] qui nazol i n-6-yl
5-(3-Methy ivbehyo [eiispxdz3-3-hlmethlylatiendehipzdlid tieeh 4-Gong

[ 4- (4- et hyl pi peridin-1-yl)quinazolin-6-yl methyl ene}-1
5-(4-PhenyBquinazalin6-glmethglepettvinzo Mdingeh)4/diomet 91

PCT/ EP2003/ 050302 26 5- { [4-(4-hydroxypiperidin- |
5-(4- Dlme—thylpqunafmnhamﬂm-@-Iyi}metlwlem@}thlanmkldme -2,4-dione

-thi azolidi ne-2, 4-di one 1-
5-[(4- amn[lcmt(mazolm—éeod)mhﬁlwmeﬂ& Mslayohdi@ﬁ%étmqu qui nazol i n-

4-yl]-piperidine-4-carboxylic

[(4—p1pep§l.n(-g Mlqgiumhnfﬁ sborathylgnel-1 3-th1azohd1ne 2,4-dione

-ylid thyl) -
5-[(4- morp]@ghli,-és%%,%gnazéhzltﬁ l;lll)?l?eztﬁylene] 153 lhlazolld%é %IAP %10116

Di oxQ-t zol | Y, den [)-.qui nazol i
5-{[4- (ber;zyAmWI}Q)ﬁymagphwéggﬁ@e@w %g(}wl Jc-t 13@ ine- )é 2 dione
5- (4- Met hyl am no- qui nazol i n- 6-yl net hyl ene) -t hi azol i di n

5‘{[4'(dieghleﬁmﬂ}%‘?)t‘ﬂb‘%iﬁzaHP?%%’HF‘W}%WF}rév%ﬁ“é‘ﬁ%l)‘dlflﬁ|2a% S ne- 2,

4-di one

5-({4- [(p}é‘lzdolﬂ]f9[&3&49%@31@'59&%&9% RA7AEIR &Y TR, 608 hel N U-dione
- (4- pi peridi ne-qui nazol i n-6-yl met hyl ene) -t hi azolidin-4

5-({4- [(pyrﬁﬁﬁ-?) glmethxl)am1110Lq;1115anz10rl]1(1)1_ 6—%1%125%}}/'1%11_6 _1 .Ta ﬂllaZOllglrI]lee)z_fr -dione

ethyl 1- {6h[(azbkllaj<10ﬂl,$ thmezolidin-5- yhdene)methyl]qumazohn—4 yli/plperldme 3-
carboxylaﬁ,(z l\/bt hyl - 2H benzotri azoI 5-yl net hyl ene) -t hi azolidin
ione 5-(3_-Meth
ethyl 1- {6|=£(8e4121mq ééoﬂhl@o;udh%éhyh@@mmﬂkﬂun%ﬁq%@l 4-yA} pipgridine-4-
carboxylat'e (3- Et hyl - 3H benzoi m dazol - 5-yl net hyl ene) -t hi azol i din
2 4-di one 5- { [ 1-(4- phenylbutyl) 1

enzi m dazol - 6-yl ] met.hyl ene}-1, 3-thi azol i di ne- 2l
tert-butyl én{:ﬁ [@.,ff-( 10)9}-@@. tigeplidints- ylldene)methyl quinazolin-4-y1}- -prohnate
H benzi m dazol -6-yl ) et hyl ene] -1, 3-tl -iiazolidine-2,4-

5-{]4- (4—1%2:8{}]/?piperazin- 1-yl)quinazolin-6-yljmethylene}-1,3-thiazolidine-2,4-dione

5-{[4-(4-pyrimidin-2-ylpiperazin-1-yl)quinazolin-6-yl]methylene} - 1,3-thiazolidine-2,4-
dione

5-({4-[4-(4-fluorophenyl)piperidin-1-yl]quinazolin-6-y1} methylene)-1,3-thiazolidine-2,4-
dione

5-{[4-(4-benzylpiperidin-1-yl)quinazolin-6-ylJmethylene}-1,3-thiazolidine-2,4-dione
5-({4-[4-(2-phenylethyl)piperidin-1-yl]quinazolin-6-yl} methylene)-1,3-thiazolidine-2,4-

dione

5-{[4-(4-methylpiperidin-1-yl)quinazolin-6-yl]methylene}-1,3-thiazolidine-2,4-dione



5-[(1- {2-[4-(trifluoronethyl)phenyl]ethyl}-1
H benzi m dazol - 6- yl net hyl ene] -
wao bioamai4ddi ne- 2, 4- di one 5- ({ 1- PCT/EP2003/050302
[ 2- (4- hydroxyphenyl ) et hyl ] 24
H benzi m dazol - 6-yl } met hyl ene) - 1, 3-t hi azol i di ne- 2, 4-
di one nethyl 4- { 6-[(2,4-dioxo-1,3
-thiazolidin-5-ylidene)nethyl]-1 H benzimdazol- | -
yl '} cycl ohexanecarboxyl ate 5-({ 1- [2 (5 nmet hoxy-1
Hindol -3-yl)ethyl]-1 H benzi m dazol
5-{[4-(4- hydtdxyypqﬁm)diﬂ- 13y1)quimaazbn16(iy}]mezh§4leni¢}ohe3y ~thigzolidine-2,4-dione

1-[6-(2,4- Ihl(g@n@il i ;Qﬂ azo'qﬁyﬁﬁtﬁﬁ%‘&iﬂg 4}, yl] p1per1d1ne -4-carboxylic

acid t hi azol i di ne- 2, 4 di one 5-(

RS S

acid PCT/ EP2003/ 050302 27 5 -

1-[6-(2,4- léL({) ﬁﬁaibhﬁlﬂ?)sy & hgp (%]uléxazohn—t r%/l]agyrrohdme& -carboxylic

4 enzim azoI -o- ol i di ne-
act di one 5- ({|

5-(4-Methyiaéwé153rcllﬁlég$ 5 %5 amé}gtﬁ)zlgég lhl#ﬁlﬁglﬁgbrﬂ dagf) - 6-yl }meth
5-(4-MethbRj ol é&l&;ﬁ&l@@ 2@ Al - laggRe) methyl ] - 1

daz 0 ohexanetarboxylic acid

2-Imino- 5?_{4]—{(11&1 mﬁ’lﬁH{()y h é} 111 6- Klrrethg}ene)-éhlaﬁo11d1n-4 one

benzi azo i azol i di ne-2, 4-di

2-Imino- SKAb%%eﬁﬁmz? étﬁln %@1?1? 622&‘1?1&?51%93—ﬂﬁai’él)(ﬁhm(-b]le

Zlm ene)-1, 3-t hiazol i di ne-

2-Imino- 5&446%&12‘?121%11{1&) cé 1nzftz701{nz6ﬂﬁﬁfé@l @ﬁ@%ﬁéz@li@]ﬂh H=dne

benzi nif dazol } et Hyl en€)-1,’3 -t hi azolidi ne-2, 4-
5-(2- Methgil—Q'P{ibénzdtrlhzél 533/11%6’[}@}1&5@%'1@0%@%6)-%4 dione
benzi m dazol - 6-yl ] net hyl'ene} -1,
5-(3-Meth B@b@hi&hﬁ@ol%-%dﬂﬂeﬂf}ﬂen@ th{az[ohtlﬂ(e22m==‘ﬂhm2eybenzyl ) 1
benzi m dazol - 6-yl ] net hyl ene} -1, 3-t hi azol i di ne- 2, 4-di
5-(3-Ethy PBE-bénzoimidazoB-5t vilnydthplcnyg)- Ihlﬂuzolldme 2,4-dione
H- ben2| m dazol - 6-yl ] met hyl ene} -1, 3- th| azol i di ne- 2, 4-di

5-{[1 -(4-phenylbutyl)- 1H-benzimidazol-6-yl]methylene}-1,3-thiazolidine-2,4-dione

5-[(1-prop-2-yn-1-yl-1H-benzimidazol-6-yl)methylene]-1,3-thiazolidine-2,4-dione -
5-[(1-{2-[4~(trifluoromethyl)phenyl]ethyl}-1H-benzimidazol-6-yl)methylene]-1,3-
thiazolidine-2,4-dione
5-({1-[2-(4-hydroxyphenyl)ethyl]- 1H-benzimidazol-6-yl}methylene)-1,3-thiazolidine-2,4-
dione
methyl 4-{6-[(2,4-dioxo-1,3-thiazolidin-5-ylidene)methyl]- 1H-benzimidazol-1-
yl}cyclohexanecarboxylate
5-({1-[2-(5-methoxy-1H-indol-3-yl)ethyl]-1H-benzimidazol-6-yl} methylene)-1,3-
thiazolidine-2,4-dione

5-({1-[(1-methyl-1H-pyrazol-4-yl)methyl]-1H-benzimidazol-6-yl} methylene)-1,3-
thiazolidine-2,4-dione
5-({1-[2-(3,4-dimethoxyphenyl)ethyl]- 1H-benzimidazol-6-yl} methylene)-1,3 -thiazolidine-
2,4-dione



5-[(1-propyl-1

H benzi m dazol - 6-yl net hyl ene] -1, 3-thi azolidi ne-2,4-dio
wWomeo04507@ai noxal i n- 6-yl met hyl ene-t hi azol i di ne- 2PAF/EPINE 050302

5- Qui noxal i n- 6-yl met hyl ene22-t hi oxo-t hi azol i di n- 4- one

2-1 m no- 5- qui noxal i n-6-yl net hyl ene-t hi azol i di n-4-one

5- Benzot hi azol - 6-yl net hyl ene-t hi azol i di ne- 2, 4-di one

5-(3

5-({1- [2-(%—%?11:62%)'(}-/13 ?e%y?{e%lg}?lﬁ]—_lﬁ—%lerqgigr@c/llag&?g-_ytl ﬂhgﬁg}lelndel) -nle;?, -2[111421'zgh8111e-2,4-
dione  5-(2- Brono- 3- met hyl - benzof ur an- 5-yl met hyl ene) - t hi azol i
- i < . e 1 24k TR
s e D R e R P
e
4-{6-[(2,43di0R0{ 23 4h RizoKairt-BiyAzdeniedthathsiy | Heleserimidadol-Toenzof ur a

- 3= Y Yl i.cyacid ethyl ester
yl}cyclohéé}ga?g}ﬁ%%’o%glg}ég)%gqt hi azol i di n-5-yl i denenet hyl ) - benzof ura
n-3-yl]-acrylic acid 5- [3 -(3 -Oxo- )
5-[(1-isobaty Fdbedzim iﬂaybl—ﬁ#}dblngﬁw!le)lye@dni{hhiagzahdlﬁ-2,4-dlone
5-({1-[2-Q}é%ﬁ&%[%i‘iﬁ{@%;@{é@%@j’-'m-%Hﬁhﬁdé‘z'olﬁ%-%%éﬁ&mﬂe)ﬁr,i-Qﬁa'zolidine-
2,4-dione . t hj azol i di n- 5- yli ;jene) met hyl ] - 1- benzof ur an- 3-yl } pr op-
5-({1-[2~(2= 1%@3(&?)]%@1}&13&?— MO 10014 RIAZ486- \RGTEHRAO03/ D3 aBdzolidine-2,4-
dione 28p Met hy 1- ( ( 3-
5-[(2, 4-di oxo-1, 3-thi azoli di n-5-ylidene)net hyl]-1-benz
ofitran-3-yl }prop-2- enoyl)-D-prolinate ) o ]
5-{[1-(3,3¢ BipheBy IptSpyh-dI3-beyrinoidadohé- e thyteme } 4 1,3 ghiazblidine} 2,4-dione
| - benzof uran-5-yl } net hyl ene) - 1, 3-
5-{[1 -(2-1{13{11'%%?/ qlzltgz;ﬁﬁ-:l ﬁ{—f)égz{éggaagél%ii]pne_ﬂéﬂpne} -1,3-thiazolidine-2,4-dione
| -yl]-1-benzofuran-5-yl} nethylene)-1, 3-
_{11-3-fulN 119 18 1ndidl - -1,3-thiazolidine-2,4-di
S e S Y S ey ey 13- me
5-[(1-pro;{ggm{m-eﬁzﬁh}d%@pﬁ l?lﬁEﬁWlén =B qhiaratigin:-Zycdiohexy! - 3-

(2, 4-di oxo-1, 3-thi azol i din-5-ylidene)nmetlryl]-1-be
5-QuinoxAB&J6L Y nddth $lenke}thiddoliddid g Jagionkam de 3- {

5-[(2, 4-di oxo-1, 3-thiazolidin-5-ylidene)nethyl]-1-benz
5-Quinox&lfih16- fiinethylehe=-NilgibhytthidzoRdihydimexyet hyl ) acryl am i de
2-Imino-5-quinoxalin-6-yImethylene-thiazolidin-4-one
5-Benzothiazol-6-ylmethylene-thiazolidine-2,4-dione
5-(3-Methyl-benzofuran-5-ylmethylene)-thiazolidine-2,4-dione
5-(2-Bromo-3-methyl-benzofuran-5-ylmethylene)-thiazolidine-2,4-dione

5-(3-bromo-benzofuran-5-ylmethylene)-thiazolidine-2,4-dione
3-[5-(2,4-Dioxo-thiazolidin-5-ylidenemethyl)-benzofuran-3-yl]-acrylic acid ethyl ester

3-[5-(2,4-Dioxo-thiazolidin-5-ylidenemethyl)-benzofuran-3-yl]-acrylic acid
5-[3-(3-Oxo-3-piperidin- 1-yl-propenyl)-benzofuran-5-ylmethylene]-thiazoli-dine-2,4-
dione

Methyl 1-((3-{5-[(2,4-dioxo-1,3-thiazolidin-5-ylidene)methyl]-1-benzofuran-3-y1} prop-2-
enoyl)prolinate



N- cycl obut yl - 3-
{5-1(2, 4-di oxo-1, 3-thiazolidin-5-ylidene)nethyl]-1-ben
waQodosperant 3- yl }acryl am de 5-({3- [3-azeti di nPCT/EP2003/050302

-yl -3-oxoprop- | -en- |-yl P8I -benzof uran-5-yl}
nmet hyl ene) -1, 3- thiazolidine-2,4-dione 5-({ 3 -
[3-(1,3 -di hydro-2Hi soi ndol - 2-yl ) -3-oxoprop- | -en- |

-yl]-1-benzofitran-5- yl } nethylene)- 1,3 -thiazol

ety 1S B b T el Lo P fprop-

enoyl)-D-prieliaatsl i di ne- 2, 4-dione 3- 15 - [(2,4- dioxo - 1,3 -thi

(5-(- 103 el P QT dobeoRiep ol GRagiefy 1.
thlazohdmf- ONgzolid in- 5 y|y| dene)nethyl] - |(
5-({3-[3- m&% gﬁ 11330Xdﬂr0 Eh(lpylglldbénﬁjfuvdlﬂﬁlﬂymbﬂgﬂé’ﬁ@m ge

I OXO-
thlamhdmet d| n 5 yl . dene) net hyl ] - 1- benzof uran- 3- yl }

Methyl 1- GBZI{SIJ[@mdhoﬁe(1{,13—-th{a36héﬂnﬁal)hydlepe)nmthyl]n} -benzofuran-3-yl} prop-2-
enoyl)- L-ern ata- oxoprop- |-en- | -yl]- benzofuran 5-yl}

ene 1,3 -thlazolldlne 2,4-d
N—cyclohdxyb}%e{iy[(@)pﬁdlmg; 1135thiazolidin-5- ylldene)methyl] 1-benzofuran-3-yl}-N-

methylacrf,llai’mdedl oxo- 1, 3-t hi azol i di n-5-yl i dene) net hyl ] - 1- benzof

5 (512 S MR i ﬁ-i»%ﬁr’zeﬁlrav-’ﬂ -ghiNrethy-N-C-
hydroxyethyl)]iclylamhiﬁof uran-5- yl } methyl ene)-

N—cyclobLH% —;3(—2{ Otl(bd‘g Af5x0-1 ﬂilﬁgfolﬁlﬁxcifﬁcﬁ’&{g)%}eth?yl]-{15benz[oﬁ:gvaﬂ 3-

ylyacrylamidgi azol i di n- 5-yl i dene) met hyl ] - 1- benzof uran- 3- yl }
5-({3-[3-BEfiYinal0yds- oxoprop 1-en- —yd] 1-benzofuran-5-yl} methylene)-1,3-

oxo-thi azol i di n-5-ylidenenet hyl ) - benzofitr
tluazohdu’?’e ‘b‘% él1%)f'-épr opionic acid ethyl ester WO 2004/ 007491

5-({3-[3- (?ﬂﬂﬂiﬁ?ﬂﬁ@&/ﬁﬂiﬁﬂﬁﬁdol—fz-@d) -3-oxoprop-1-en-1-yl]-1-benzofuran-5-

yl}methyl%n@fi@2t1ﬂaialﬁﬁﬁ’e-tzm-@¥dﬂd di n 5 yl I denemet hyl) benzof ura
- 3- -propionic acid 5_ -

5-({3-[3- a@p@kﬂrﬂr%owromlo@yﬂ)yll Bebﬁz@pﬁwaﬁ- -y?}lwﬁlaédwp dnds]
thiazolidin¢-Bidadmnle- i di ne- 2, 4-dione 6- (2,4-D ioxo

3-{5-[(2, 4IE1hI 3z giztﬂh%;ghgnbéf%lgi Sgeﬁwn) '12ben%oﬁﬂjaﬂ}§dglﬂ ﬁeﬂﬁ)@nhm—l—

ylacrylamlde

3-{5-[(2,4-dioxo-1,3-thiazolidin-5-ylidene)methyl]- 1-benzofuran-3-yl} -N-(pyridin-3-
ylmethylacrylamide
N-cyclohexyl-3-{5-[(2,4-dioxo-1,3-thiazolidin-5-ylidene)methyl]-1-benzofuran-3-
yl}acrylamide
5-({3-[3-(4-methylpiperazin-1-yl)-3-oxoprop-1-en-1-yl}-1-benzofuran-5-yl} methylene)-
1,3-thiazolidine-2,4-dione
N-cycloheptyl-3-{5-[(2,4-dioxo-1,3-thiazolidin-5-ylidene)methyl]-1-benzofuran-3-
yl}acrylamide

5-({3-[3-(2,5-dihydro-1H-pyrrol-1-yl)-3-oxoprop-1-en- 1-yl]-1-benzofuran-5-

yl} methylene)-1,3-thiazolidine-2,4-dione
N-cyclopentyl-3-{5-[(2,4-dioxo-1,3-thiazolidin-5-ylidene)methyl]-1-benzofuran-3-
yl}acrylamide

3-[5-(2,4-Dioxo-thiazolidin-5-ylidenemethyl)-benzofuran-3-yl]-propionic acid ethyl ester



acid tert-butyl ester 5-(3,4-Di hydro -2H benzo [ 1, 4]
oxazi n- 6-yl nmet hyl ene)-thi azol i di ne-2, 4-di one
wG2(o8anr oyl - 3, 4- di hydr o- 2H benzo| PCT/EP2003/050302
1, 4] oxazi n- 6-yl met hyl ene) - 2hi azol i di ne- 2, 4-di one
5- (4- Acetyl - 3, 4-di hydr o- 2H benzo |
1, 4] oxazi n- 6-yl net hyl ene) -t hi azol i di ne- 2, 4-di one
6- (2, 4- Di oxo-thi azolidi n-5-ylidenenethyl)-benzo[
1, 4]oxazine 4-carboxylic acid tert-butyl ester
6-( 4- Di oxo-thi azolidi n-5-ylidenenethyl)-3-o0xo
3-[5-(2,4- mﬂnbé@lz@m&qqhd@mmﬂlyh) benzofuesat 31 ﬁprqplmcwld

ester N-Benzyl -

5-[3-(3- O#@,)ﬁdpg)er)%ghioylt—grlo%]zy gﬁzﬁfw :—%—g/ilglgﬁglflé}{ph)thﬁdz%f ?&il?ié ?24? dione
6-(2,4-Diokd- ﬂn%h’dm% %ﬁeﬁerﬁeﬂ’l ny2RodiBkkdREBERLO[ 1 4]oxazine-4-carboxylic

: I n-6-Yyl rrethylene)-thlazo I'i -di ne-2,4- di one
acid tert b%m?‘f%ﬁgﬁzyl - 0X0- 3, 4-di hydr o- 2H benzo |

1, 4] oxazi n- 6- yInEtherne) t hi a- zol i di ne- 2, 4- di one

5-(3,4- Dll%/é{rg ﬁl'BHn%PFE!}d%Ia%hﬁl Zﬁrr%é'(tj}]{iﬁéﬁ%%'i'@)oﬂdﬁﬂ@z@i—ﬂﬁhﬁe- 2,4

Am no- ben
|soxazol 5 ylnethylene) t hi azol i di ne- 2, 4-di one

5-(4-BenZoy(-3; éPﬂdtydret-IHmelnzbEln4}mkazmn6-@4ﬂeﬂgﬂmé)alh®zoﬂlkinla’z@ J4i-dione
1,2,

i ne-2, 4- dlone 5-B enzo |

lthladlazol -yl met hyl ene-t hi azol i di ne- 2, 4-di one
5-(4- Acetgl-Beind by dro-2Hjbenxeldi Alpsazin-6-ylmethylene)- thlazohdme 2,4-dione

60D R SRS st R e rcssbicig trv-buo

-di one

2 BN 18-8Ro B Y1diey drvl &b 1 hi-azekindd-yl
gie(t‘f‘c“a3§”‘6 th%d}?‘%?%&éz%eg%tog%g? BCT é%g%os/ 050332 Hso i 4-y1l-

ono- 2- f | uor o- 2, 3-di hydr o- benzof u

N—Benzylah{@—(yJMtdmmeoltdm-ézyihd&henestﬁyl}?donoél 3-dihydro-

benzo[1 4io>(a?mlfj4uyﬂ OrdeedmaRlei t r an- 6-yl met hyl ene) - t hi azol i di ne- 2,
further aspect of the invention _consi

5-(4- Butyﬂrév@xoﬁl;ﬁ—&lzl@rdrar%@h@ﬁéoubﬂ)waws@alm pdene)-thiazo Ldine 4-

dione derivatives of formula (lIl-a) R2
5-(4-Benzyl-3-0x0-3,4-dihydro-2H-benzo[ 1,4 ]oxazin-6-ylmethylene)-thia-zolidine-2,4-
dione

5-(2-Chloro-benzofuran-5-ylmethylene)-thiazolidine-2,4-dione

5-(3-Amino-benzo[d]isoxazol-5-ylmethylene)-thiazolidine-2,4-dione

5-(3-Phenylethynyl-benzofuran-5-ylmethylene)-thiazolidine-2,4-dione
5-Benzo[1,2,5]thiadiazol-5-ylmethylene-thiazolidine-2,4-dione

5-Benzo[1,2,5]oxadiazol-5-ylmethylene-thiazolidine-2,4-dione
5-(2-Methyl-benzofuran-6-ylmethylene)-thiazolidine-2,4-dione

5-(2-Carboxymethyl-benzofuran-6-ylmethylene)-thiazolidine-2,4-dione
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15

O ASNH(Il-a) OAis selected fromthe group
consi sting of unsubstituted or substituted dioxol,
wapedybeudt uted 5 or substituted di oxin, unsubBCT/EP1083050302
or substituted di hydrofurad) unsubstituted or
substituted (dihydro) furanyl, unsubstituted or
substituted (di hydro)oxazinyl, unsubstituted or
substituted oxazi noyl, unsubstituted or substituted
pyridinyl, unsubstituted or substituted isooxazolyl,
5-(3- Bronfd)%—hfhﬁﬁb@@Etﬁh?drosb&ﬁdﬁulahe@-yflmatlmlmie)kﬂlmﬂlﬂdﬂ dddione
substi tut ed (di hydr o) napt hal enyl , unsubstituted or
substituted pyrimdinyl, unsubstituted or substituted
5-(2-Fluordbédzodmainy® ,yhmaﬁwﬂmtel){thtaedhdm@wsdnonat ed i m dazol yl,
unsubstituted or substituted pyrazinyl, unsubstltuted
or substituted thiazolyl, unsubstltuted or substituted
A further ddpeatibfd@ inlhentiomsohsists tlmhledebﬂnamﬂﬁhmdmned/myl fused-benzene
oxadi azolyl . R2 is selected fromthe group conprising
derivativepof temzilst(llng) of H, hal ogen, acyl, am no,
unsubstituted or substituted CI-C6-aIkyI,
unsubstituted or substituted C2-C6-al kenyl, 15
unsubstituted®or substituted C2-C6-al kynyl,
unsubstituted or substituted Cl-C6-al kyl carboxy,

s t|tuted Cl M6- al kyl acyl,
unsubst it ut/e tltuteg L6 al kyl
al koxycarb st i t ut/ed substi §ut ed
Cl - C6- al kyl ~amno rbomyE—\unsNbkt i t ut L‘E’ag
substituted Cl - C6- aI kyl acyl ¢ky, unsubstituted or
substituted Cl-C6-al kyl WO 2004/ 007491

PCT/ EP2003/ 050302 31 acyl am™ho, unsubstituted or
substituted C 1-C6-al kyl ureido, unsubstitut ed or

e

or substfa&%%?ﬁ ){ﬂ’{t grgsucé%tlﬁe& Egl]lb ﬁ%ﬁydl fatub'ilkil e ttlg%ted or substituted

(dihydro) FEas %/1 tLHfsﬁgst@%téaﬁoﬁédﬁé{mﬁédi f(diﬂ‘])_{/ﬂl 0)‘@)'51&2@@1 iingtibstitated or
substituted Cl-C6-al kyl 5 sul fonyl, unsubstituted or

substituted waakinoyl,achsGbstiitted dnysiubstlhftedplymndumbdanm;ubsamted or substituted
unsubstituted or substituted ar unsubstituted or

isooxazolgh besubyitteedca- sg@sawcbamqubvnmsﬂ&w er é‘a‘PW}l’fed

cayaro REHRERY S B i BUERL b e L et o st

triazolyl, unsubstituted or substituted imidazolyl, unsubstituted or substituted pyrazinyl,

unsubstituted or substituted thiazolyl, unsubstituted or substituted thiadiazolyl,

unsubstituted or substituted oxadiazolyl.

R? is selected from the group comprising or consisting of H, halogen, acyl, amino,
unsubstituted or substituted C,-Cs-alkyl, unsubstituted or substituted C,-Ces-alkenyl,
unsubstituted or substituted C,-Cg-alkynyl, unsubstituted or substituted C;-Cs-alkyl
carboxy, unsubstituted or substituted C;-Cs-alkyl acyl, unsubstituted or substituted Cq-Ce-
alkyl alkoxycarbonyl, unsubstituted or substituted C;-Cg-alkyl aminocarbonyl,
unsubstituted or substituted C;-Cs-alkyl acyloxy, unsubstituted or substituted C;-Cq-alkyl
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aryl, unsubstituted or substituted C2-C6-al kynyl aryl,
car boxy, cyano, hydroxy, Cl-C6- al koxy, nitro,
wa@eopkaeidno, urei do, sul fonyl am no, sul fanyl, OPCT/EP2003/050302

sul fonyl. 10 More specific3hovel thiazolidinone-vinyl

fused- benzene derivatives of formula (11) R2 0O Y NH

(I')y NIl RO as well as its geonetrical isoners,

its optically active forns as enanti oners,
acylamlnod LASTEY RQRB o suBShutdBChATLAIRG] Brdids, NEsubstitweld oBsubstituted Ci-

pharmaceutically acceptable salts and pharmaceutical ly
Ce-alkyl cadtainege desubstitwteds ot fistivfited BreCeiatict amizip, RisubBEtuted or

as above defined and n is 0O or. 1. 15 In a s eC|f%
substituteds fiydck-akiyl aboxys uasibshisutsd or substifugad @u@gtqlfg stanyl,

unsubstituged %élﬂq's@ﬁ'ﬂt’egiﬁu- CaHS el otba e oh St Fiipisg Cr-Coalivt
sulfonyl, %ﬁg‘uﬁ?e #E(?ﬁttl'tﬁt% Qﬁé‘?g hsifo ?—HZ al‘?ﬁimoaryl an unsubstituted or

cI oa

substltuted‘ H ﬁﬁéd&hﬁﬁe@ or SYbstifadt @éi C%:]Cy@ﬁ?al Tk he%éﬁ()b clalkyl,

bstituted or substituted C2-Cé6- enyl -ary an
unsubstltuw&»ubsdbsmmmd OF-Csallisgtliaryt, eldsﬁnstmtedld(wubbtltatqd Co205-alienyl-

anot her preferred enbodiment according to th resent
aryl, unsubsm/c@tﬂd onsubstifed Covigs-abomybendoaaboxy ersoeshydwsys Ci-Co

Still .anot he ct. of. the Nnti 0R-CORNSi Sts in
alkoxy, mHSV %?ylt"‘m“é‘%‘?rebci% nglﬁ‘mmf)ug'bl i’n‘%re?f foiylyi vati ves
of formula (111) ON SO R2qgl ~ RO/(III)
More specific novel thiazolidinone-vinyl fused-benzene derivatives of formula (IT)

R&O Y'
(Z::)nﬂ S‘( )

~ — NH

R O

as well as its geometrical isomers, its optically active forms as enantiomers, diastereomers
and its racemate forms, as well as pharmaceutically acceptable salts and pharmaceutically

active derivatives thereof, wherein Yl z, Rl, R? are as above defined and nis 0 or 1.

In a specific embodiment R! is an unsubstituted or substituted C;-Cs-alkyl, an unsubstituted
or substituted C;-Cs-alkyl aryl, an unsubstituted or substituted aryl, an unsubstituted or
substituted C3-Cg-cycloalkyl or -heterocycloalkyl, an unsubstituted or substituted C-Ce-
alkyl aryl, an unsubstituted or substituted C,-Cg-alkenyl-aryl, an unsubstituted or
silbstituted C,-Ce-alkynyl aryl.

In another preferred embodiment according to the present invention Y'is O.
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as well as its geonetrical isoners, its optically
active forns as enantioners, diastereoners 5 and its

w0 aweioobe forms, as well as pharmaceutical |y PCT/EP2003/050302
acceptabl e salts and pharnmdzeutically active
derivatives thereof, wherein Rl and R2 are as above
defined (the dotted line represents the optional
presence of a double bond). Still a further enbodi nment

Still anothP ABBdct F (kO TRRHUIEA cBhskAl MUAR] HiddolidiMdn@Rthyl Yhded-Benzene
HOO N) NNR SOSORSO N1I" ~NR2I NR

derivatives oRfODAUM)(INIY) (VI) 10 Rl is selected fromthe group
consi sting of hydrogen, hal ogen, cyano, Cl-C6-alkyl,
Cl- C6- al koxy, acyl, al koxy cabonyl, while R2 is as
above defined. In a specifi O.e diment R is an
am no noiety. A further aspe t he present
invention is the use of the govel_ conpounds of
formulae (11), (I11:a), (ITIINATVQ (V) or (V) as
medi canment. WO 200RA007491 PCW EP2003/ 050302 33
Anot her further aspegt o e-1nvention is a
phar maceut i cal =ulite gsi t ont aining at |least one
t hi azol i di none- vi nyl™_f us benzene degly vative
according to formnul a@ (reys ey, (rv), (V) or (V)
and a pharnaceutically acceptable carrier, diluent or
as well aséwcidonestiichhoeefs, ifStagticallyfactivbdoras peehaforhéie, diastereomers
_ invention is the use of conpounds according to fornula |
and its racemate fosng,lasiyell ps pharmageusicallyiapcgmnable selty pag Mharmaeeutically
) of a nedica t for_{he prophyl axis and/ o t reat nent
active derfatiyes daesoh psradh Byl B pIS ARAHate Ao (the AGRE] e
h.nase. Lfic i the ones selected in
representsﬁhxgaozaslgésﬁgrge%rﬁc},esﬁ)ﬁ%agﬁﬁ%zbnﬁ ting of autoim nune
di sorders and/or inflammuatory djseases, rdi.ova ar
Still a furteg éﬁ@@é}lnﬁ@h@%%%%ﬁpql@gsﬁé% C @5at &) Ay i) :
viral infections, kidney diseases, platelet
aggr egat(i)on,H cancer,

|

? H
N
S o]
R’

o)
N

»

R® N~

\%)

R' is selected from the group consisting of hydrogen, halogen, cyano, C;-Ce-alkyl, C;-Ce-

(IV) (Vi)

alkoxy, acyl, alkoxy cabonyl, while R? is as above defined. In a specific embodiment R%is

an amino moiety.

A further aspect of the present invention is the use of the novel compounds of formulae (II),

(II-a), (II), (IV), (V) or (VI) as medicament.
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10 transplantati on conplications due to rejection
reactions, graft rejection or lung injuries. In a
wee@ieored enbodi ment, sai d conpounds are usefRCT/EP2003/050302
the treatnment and/or prophgBaxis of autoimmune
di seases or inflamuatory di seases such as nmultiple
sclerosis, psoriasis, rheumatoid arthritis, systemc
| upus erythematosis, inflamatory bowel disease, |ung
' containing at
Ao T o SuL e ret R, s op y g aining o leas

one thiazotidagmeavinyl fusellfoczehd deripatiencaddmgodonaotae (II), (L), (IV),
according to the invention, these conpounds, are useful

(V) or (VD andmr@armaelmﬁllyaam:ﬁptab@ opimigr adilueng for excipient thereof.
neur odegener ati ve diseases including multiple

| Al zh d
Still a furthRsaneaL AR hed oY SREDIDIS 1SS CoBENUIE AgRardigbt Forila (ID,

o o S A T 5 v
treatment élf AREARA N %{eﬁrb)pﬁ @X&l‘ﬂﬁ e$ Hl&ﬁﬁ ﬂh?é

seases suc erosc SIS art yperYrophy,
cardi ac nyocyte dysfunctlon elevated bl ood pressure

Specific d&fea gﬁ’é‘ Shéd &d1L@Bd it ﬂl@gﬁﬂgﬁt{ r fidih§ Wrabh¥isting of autoim-

pre erre enbodi nent accor he Tnvention, "t hese

mune disot@emeudds: inBlamami gtots dfsehsdspcatdievdscelat diseasea) dkorode generative
prophyl axi s of chronic obstructiv bgpul nonary di sease,

diseases, mt@wmmmfemgmm dseaws, p @mfamyg%mn,@ancer

|1
ransplan Sp QS RSS! Ehin SO Srehe SRS S ries

platel ets aggr egat| on/ activation, skeletal nuscle

Ina prefertr%g %ﬁ'@t}/cfdgﬁgﬁ e 0 gp&?ﬁﬁ%oe?r%ttﬁeﬁﬁ %{)luﬂ}erf%gtmeﬂt GRABF brophylaxis

I nvasli on

of autonnn@@ﬂh%'cﬁéga%s &Ein%ﬁﬁﬁatd@rd@ﬁbesss&%rdé(mﬁltuﬂé eRr&¥18l psoriasis,
chronic bacterial and viral 5 infections, sepsis,

rheumatoidr atigtisg 3y sttman quanHryﬂMmamss;jmélanmatem boineh disease, lung
reactions, graft rejection, ~glonerulo sclerosis,

inflammatgowriFembosis gk bmmsnfq@ﬂ@ghaﬂgnwtr@hﬁlchf apmegingitis or
endothelial and epithelial injuries in the lung or in

encephamd%ner al lung airways inflammtion. According to the
present invention, conpounds of formula (11), (ll-a),

In anotheléﬂélJ érréc, yﬂﬁbogl\f}leﬁ" ahc(zgl c%mog{i ghi Iiﬂn\;é:ggbg C@%@??S’lﬂi}%gﬁﬁ% are useful
for the treRBhéhtCAldRsH pﬁo%QyBka AGirodesdnerative diseases including multiple
sclerosis, Alzheimer’s disease, Huntington’s disease, CNS trauma, stroke or ischemic

conditions.

In a particularly preferred embodiment according to the invention, these compounds are
useful for the treatment and/or prophylaxis of cardiovascular diseases such as
atherosclerosis, heart hypertrophy, cardiac myocyte dysfunction, elevated blood pressure or

vasoconstriction.

In another particularly preferred embodiment according to the invention, these compounds

are useful for the treatment and/or prophylaxis of chronic obstructive pulmonary disease,
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Still a further object of the present invention is a
process for preparing azolidinone-vinyl fused-benzene
waleoumedpves according to fornula (1), (la), (PGI/EPIDIFY50302
or (1d) but also thiazolid@i#none-vinyl fused-benzene
derivatives of formulae (I1), (ll-a), (I11), (IV), (V)

or (VI). 15 The azolidinone-vinyl fused-benzene
derivatives exenplified in this invention nay be

allaphylaﬁTces‘Pl%EE %bfrbélﬁn pkatssy aﬁlﬁaglé aleBsant asthihg sﬂ%k@ro'r Mchemic

using t 1'owi ng general nethods and procedures.

conditiond tlsdhelmabEpam‘@meﬁJ plaetletshajerogution/dcyiviatiah, sikelptabfrarscled
experinmental conditions (i.e. reaction tenperatures,
atrophy/hypererophip) lggkeq:ytce”agremr@entgn|oa@eﬁrstl$u@, angipgengisiseinvasion

metastisiso i GHficE BT GEelBBATPOBATPRTIC SROPH DR %r&ﬁ%hrt%%i%déé‘#svifand viral

HlfCCthllSVgl q‘é‘”&%@g@lﬁﬁt#ﬁ)&lﬁ%&ﬂéﬂémﬁﬁ OdL@&?)fﬁeﬁe[gg%gl r\é%?ﬂﬁ geg?] rejection,

glomemlo%léﬂo@ﬁ %Ibrﬁ&%l@hb phifis gﬁogﬁééﬁﬂv%eﬁﬂtﬁlﬁ@o%ﬁt bﬂ@othehal and
pr ocedur In the proc illustrated in th

epithelial iigutieyimtheslohgrorsiniEenefa lukg alwavg 1M1amifﬂu,tloii m n, o,
p and q are each as above- deflned in the descrlptlon
General ly, the azolidinone-vinyl fused-benze

Accordingity thegpriesens vawmcm,mmppuﬂd@ efﬁﬁnala @b, {Hfa}u(lél)((W) (V) or (VI)

oul d he obtalne sever a thetic.a ches
are suitab yqqlgoggllapp Pariiey gﬁgﬁﬁ dg]élwz%ggya@@@g‘gxﬁy more particularly
PI3KY ac CT/ EP2003/ 050302 35 and sol i d- phase chem stry
i tb ‘ocols (Brummond et.al., J.O C, 64, 1723 1726
(1999)), either by conventional met hods or

Sill o urfl POt BT IR S A 08 R iy g

fused-benZdn&défivativeshReBrding to formula (), (Ia), (Ib), (Ic) or (Id) but also
thiazolidinone-vinyl fused-benzene derivatives of formulae (II), (1I-a), (III), AV), (V) or
VD).

The azolidinone-vinyl fused-benzene derivatives exemplified in this invention may be
prepared from readily available starting materials using the following general methods and
procedures. It will be appreciated that where typical or preferred experimental conditions
(i.e. reaction temperatures, time, moles of reagents, solvents etc.) are given, other
experimental conditions 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.

In the process illustrated in the following schemes RLR% G, V, W, Y Y2, Z, m,n, 0, p

and q are each as above-defined in the description.

Generally, the azolidinone-vinyl fused-benzene derivatives according to the general

formula (I) could be obtained by several synthetic approaches, using both solution-phase



RZRZ ~(V). RYG (Vo Ry-~ Z~* (Z) + SNH(Z\n
Il / 3 NH(WM(CHZCHOnld base (W H'), )q YZ Yz
wob@4PB7401a) In a first step, approxinately epCi/EP1083/050302
amounts of the al dehyde redgtant P1 (P 1 a) and
conmpound 2 (in particular thiazolidinedione or
rhodanin P3) are heated in the presence of a 10
preferably m|d base to provide the correspondi ng
: [ : I I ir t &R,
and solid- B cheflligr? pbeRols (Ao B U D s s T et o
either by ddivehtitigd] rhefipdy b by(hirowane-atdisiedrtesipequesel y as
above described in the description. WD 2004/ 007491
PCT/ EP2003/050302 36 2 RRIR 1 (V) ~(OmR(Z (C
Scheme ljn)a (CH?)P . CHCHO ((Z\ CHCHO( )m~2)p 1 Q... (
p)g Plb Plc Particularly preferred process according

, to the invention are illustrated by the fzollovvi ng
R® scheges 3 and 4 in whych conpounds of fd'nula %I) and\(1
respectivel ¥ y be obtained usihng the sane
Z=) A eaction as .pbove~nmenti onedA 5 Scher(E 5 X fR2
%)n + N NHh TDS— n NH
CH mild base
Y, Y,
P1 P )

Scheme 2

2

R
C}MQ R Y,
Jn

S‘( A
4
@ J@\ + NH (
(W), —(CH,), CHO mild base
Y2
P1a P3 (1a)

In a first step, approximately equimolar amounts of the aldehyde reactant P1 (Pla) and
compound 2 (in particular thiazolidinedione or rthodanin P3) are heated in the presence of a
preferably mild base to provide the corresponding olefin of formula (la). In the first step,
P1a may be replaced by precursors P1b and Plc in order to obtain the final compounds (Ib)

and (Ic) respectively as above described in the description.



Ni mld base N NH RHORO P2 P3" (11) Schene 4
ORLRRN YI' S OS-~RI O O+ ~NHX, -:r mld
whawe/obi4Q R 1 / O (111) Wile this step my bRCT/EP200&050302
out in the absence of a soB¢ent at a tenperature,
which is 10 sufficiently high to cause at | east
partial nelting of the reaction mxture, it is
preferably carried out in the presence of a inert
@ivent. A preferred tenperature raqge is from about
E 250CR and especially preferf¥ |s a g
sol

ure/of from about 120C to 2 Ies of

(Z $ for the above reacti$if |ncI 50l vent s
di net hexyret hane, xylene, t ene,
o (ﬂﬂ),phdcm)penzgh'g etc. Exanpl es @& Sgitehle ni tHPases

for the above 15 reaction are alkali netal and
al kaline earth salts of week acids such as the
(Cl- Cf’ﬂ.@) al kyl WD 2004/ 007491 PCT/ EP20031650302 37

c acids a enzoic acid, alkali nget
Particularfy REATFHE] QBpedsS 5P DOWBE Beihis i8Sy ST Rae Qﬁ%ﬁsgoﬂowmg

b
shrmes £HhE 4 ERLRR0A S PRIASOUMT, ALERREID 2895 E58H
obtained ﬁ@?ﬁg'ﬂ% sdife 28a MBI asPsbdvRIhbAliyn&N nes such as
pyridine, triethylam ne, diisopropylethylam ne,

N- net hyl nor phol i ne, N-ethyl pi peridine, N

5  Scheme3
R2 2
Y, R
s JAN o Y,
<F§§©\f . qm. (z%n y
f]\l mild base N = NH
R1 H o |L1 o
P2 P3' )
Scheme 4

mild base 1
R

(1)
While this step may be carried out in the absence of a solvent at a temperature, which is
10 sufficiently high to cause at least partial melting of the reaction mixture, it is preferably
carried out in the presence of a inert solvent. A preferred temperature range is from about
100°C to 250°C, and especially preferred is a temperature of from about 120°C to 200°C.
Examples of such solvents for the above reaction include solvents like dimethoxymethane,
xylene, toluene, o-dichlorobenzene etc. Examples of suitable mild bases for the above

15  reaction are alkali metal and alkaline earth salts of week acids such as the (C;-C;2)-alkyl
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5 net hyl pi peridine and the |ike. Especially preferred
mld bases are sodium acetate or piperidine for
w0 e@gooE9Inf econony and efficiency. In a typi ceCT/BP2OR3/050302
reaction (Tietze et.al., i@7"The Knoevenagel
reaction”, p.341 ff., Perganon Press, Oxford 1991,
Eds.: Trost B.M, Flemng |I.) the al dehyde starting
material Pla and the other starting compound (e.g.
carboxyli¢ htialz ainddyerediondl, ARaRknhectePaid Akkdlihd caRR carbdmi& ahdlo
) equi nol ar anmounts with 0.5 to one equi val ent of
bicarbonaggspaichdisneal¢inndcarbohatey maghesisnoearbbnateapotassibaebicagymhate and
heat ed begvveen 120, and Z%O}p . at which the reaction is
secondarysqfBiiesUCHIasPIRefAdng BOrRhpTineqs well @ tariary Auees sushas

pritine, P S, AT SO GHI 7 LS Py DRycrcine, .

thy IpipRFidihe liR& KN W, i

et RIS RS QR Sl HOREORAN Pl o AR o

piperidineoforr aegsdnsefascedemyr adusficioddiych is 15 purified, if
desired, e.g. by crystallization or by standard

. chromat ographi c nethods. Alternatively conpounds of
In a typicalgehireacticn (Thetzebes.abbimi Tked Kingevenidel réactionkj pg41 ff., Pergamon

Press, OxEild e e a WA HroVlak IERGHSb) (s GRERH Siaeie mafesiad Pla and
R R P e,
equimolalnﬁhbi?ﬂ&’wﬁﬁ Mt Bnd @@iﬁg%%?g Br?}ipwl;ét%iedsiﬁ@g{ i etiléiggi%iteﬂ{ee%e or similar

conplete in from5b t . Prefera

solvent analieasged betsvécmn] 2(5awdip 00« apwhidhntirciedé Gorriduibstimtiallgcomplete
acetic acid in the presence of sodium acetate or

in from ahgutt d Saméniiteeto Athoues. ddsaitsired olefie of mmutayld)as tenr isethted by
out alternativel gglr m cr.owave conditions, as

filtration, fpga3eng p§%%PE%‘f.ed¥g}‘Ei% 19 {FaCHEN AN FEHP AP o8t caalingg or for example,
.. i P i i di ' P 5 L
by misin R End B0 e L RE SIS PR B i, it

ified, if deSiR&], @081 BAAL &Rt Riat IR by k@ARdA :
P e, e 03/ Da0305 s mtﬂoxym@héﬁﬁgﬁ%?%@ﬂzﬁ Thethods

sol vent and heated between 140C and 240C at which the
Alternativebacompounds of fetaria (i) nyaycbepbetieed typicaly By hoixiif} equimolar
m nutes.  The pharmaceutically acceptabl e cationic
amounts of ghtagobinedigrsunad svits aldhey e éé@ andimelenekessapreferably a 2-4 fold

excess, of%lglgg/g}b(%}sg{oﬁe@rggg@?%g élgq? ﬁiﬁ! A ttugg &a{]gﬁlag g{qﬁerwﬁérgufarg high enough
to effect n‘rfrégyﬁg%(%ﬁg\glhichﬁ\éﬁip%%tu&aﬁl%sreg&?of' Ps%&mﬂ? égfn%étgqh 291548 60

minutes.

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

presence of sodium acetate or beta-alanine.

Above described reactions may be carried out alternatively under microwave conditions as
heating source. Typically the aldehyde starting material P1a and thiazolidinedione P3 are

combined in approximately equimolar amounts with 0.5 to one equivalent of piperidine in
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sodi um et hoxi de, sodi um hydri de, potassi um hydroxi de,
pot assi um net hoxi de, nmagnesi um hydroxi de, cal cium
whyanoxidsde, benzat hi ne, chol i ne, di et hanol am nBCT/EP2003/050302
et hyl enedi am ne, neglum né$ benet ham ne,
di et hyl am ne, piperazine and tronetham ne. The salt is
i solated by concentration to dryness or by addition
of a non-solvent. In sone cases, salts can be 10
dimethoxPme e briimilax ko et &1 Heated betwédie 1 269 all AO2C at which the
sol ution of the cation (sodium ethyl hexanoate,
reaction isrsugprsdaitiatyot@apke)e irefrpho§itad Oamsmiteent in whi ch the
desired cationic salt precipitates, or can be
ot herw se isolated by concentration and addition of a .
The pharmaeedisallyracceptable-ationicisaltnel esnpoundselsthppregeat invention are

readily prépaTERReookng Ui A1g (PrTES QLY Eh BRI Byoea vouAPerye
equivalen ,ﬁg‘@ﬁéd—s&%ﬁ@ c;ﬂﬁ)tl@eﬁ %%Beg Qe s]o%iliﬁg@r§§?itegéc§dei{rfl%olﬁlreﬁ{gxide,

cor respondi-ng-carboxyli Cc aci ¢ _
sodium ethBkiIRX ¥bdtin@ Gl drify, pdXdsS@n8R6kideNpotasiiith MeftH3d& magnesium
techni ques to reduce carboxylic acid al kyl ester or

hydroxide; @alanml hydraxide, bentzehing| tholahe; aliethanelatting,i éthylemediamine,
.alum nium_hydr.ide, djisopropylalunmnum etc. and o
megluming, ppnethaming.«igthylamwe; pwesasine 8pd demethperas | Fhe salt is isolated

by conce o o L R o AT e sts ca
popara B8 A5 R 13,3 BECAA, LGRS0

ethylhexadbsgiehitiemebinginbleatd) @iy l@}iae Adotventin aVHieh A HyfRred@dationic salt
may be the direct reduction of the correspondi ng

precipitatesob erylbecotheidisalisolited dyecormentratibo aptliaddiindot @noheolvent.
correspondi ng al dehyde, using DIBAL at |ow
tenperature or _any other techniques known in the
2,4-Azolidinemg depyyapiyes P6gra 9emmesterthoosy bl tiom serigshusce.

The aldeyge£or forghahih {3 art et bhi karje Q8 wét o FhodS, for
example starting from the corresponding carboxylic acid alkyl ester or carboxylic acid by
oxido-reduction, using standard techniques to reduce carboxylic acid alkyl ester or
carboxylic acid to benzylic alcohols with lithium aluminium hydride, diisopropylaluminum
etc. and ultimately re-oxidize the corresponding benzylic alcohol to the corresponding
aldehyde by mild oxidation with reagents such as manganese dioxide, chromic acid, Dess-
Martin reagent or Swern oxidation, or under 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.
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H P4 Pla An alternative way to prepare the
appropri ate al dehydes is the selective reduction of a
woraoridEINDIi ety to the correspondi ng al dehyde BGI/BPB2003/050302
known nethods |ike e.g. DIBAL etc. 5 Another way to
access al dehydes of formula P 1 a is the selective
reduction of the correspondi ng acyl chloride using
e.g. Lithiumalum niumtri-tert-butoxyhydride (Cha
J.S., Browmn HC, J. 0. C 1993, 58, p.4732-34).
Scheme 5Anot her alternative way to produce the appropriate
— aldehydes is the reaction of the correspondi ng benzene
derivative in a Friedl- Crafts type of reaction
mhe ein the substrate P4 as shown ingthe above schene
wacter' 10 with 1, 1- dlchloroneth§f thylsether in
th pres; g of a EeMAS ficguch as @ h'uw
(z )ﬁachl/ de br aI%‘HlumTrTcl(a w
1
comwgspandi ng Lew €' acids suitable f
reaction. Acccording to a nore partlcuParIV pregerred
proceg4 of the invention, as described t he
literature (Petrov 0.1., Kalcheva V.B., tonova A T.,
Col l ect. Czech. Chem Commun, 62, 15 p.494-7 (1997))

An altemét[\fé W'a{ylﬂ.é :pii'aieﬁ—‘éi tl%’aﬁﬁ’@@ﬂi@teﬁalﬁ@h lavaik ties seleedd foduckdn of a
be obtained starting fromP5 by reacting with 1, 1

nitrile momjy ¢hitlos omnfemplndmgwlldehyﬁ@nsmg lawmorerrwéwisu lldaale g. DIBAL etc.
Schene 6 R2 O\ e.g ,ACI13

Another vRiyHPECoRgs thywmfgfpm@h Eﬁ@@@@?@oﬂﬁéﬁgwe r@éu E theng
comspon AR BRI S BSOS LSBT 5.
Brown H.CS2¢ RO IR '55%’&%939@@)'. SRtttV WY B pRduce the

reacting wt
appropriate aldehydes is the reaction of the corresponding benzene derivative in a Friedl-

:n\
Qd
B

(@)
o
=

Crafts type of reaction wherein the substrate P4 as shown in the above scheme 5 is reacted
with 1,1-dichloromethylmethyl ether in the presence of a Lewis acid such as titanium
tetrachloride or aluminium trichloride or any corresponding Lewis acids suitable for such

type of reaction.

Acccording to a more particularly preferred process of the invention, as described in the
literature (Petrov O.1., Kalcheva V.B., Antonova A.T., Collect. Czech. Chem. Commun, 62,
p.494-7 (1997)) and illustrated by Scheme 6 hereinafter, reactant P2 may be obtained
starting from P5 by reacting with 1,1-dichloromethylmethyl ether as above-described.

Scheme 6

RA 2
0. e.g. AlICI3 R
(o]
@ )nj© ooy —— =,
IT] Cl N o]
R’ ,L1 H

P5
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and the presence of magnesium or n-butyl-1lithium or
any other nethod known to the person skilled in the
wW@rao4/08748cheme 7 RZ RZ H Br RL | e.g. My, DVFPQ/EP20057650302
Acccording to another nored4particularly preferred
process of the invention, as illustrated by Schene 8
herei nafter, reactant P6 may be obtained starting from
P9 by reacting n- butyllithiumor LDA in the presence
in@f Rek t ' fvertidig fas Hlustra
Accontnlo PR BB FORPLEpRcgis oPaN il st b
Scheme 7 etdingftem yedeeant Poemng bef shitaii@distarting drom t(RY oprexctinB6yvith DMF
accordi ngly. Scheme 8 OORz H / Oe.g. BuLi, R-X '\
and the preyenRe o reagnesivu oy nrbuty klithigmoooanygthes nEghes lsnpsin; foythe person
. . saturated precursors P6 may be obtained in a one-pot
skilled in thez8t-i on usi ng P9 and 15, appropriate el ectrophiles
Rt-X and R2-X as set out in Schene 9. Schene 9 R2 H O
Scf 7€ 9. R2-X RL1 O Ps RL -X O/ P6 WO 2004/007491
SCICME L pcT/ EP2003/ 050302 41

R} H
e.g. Mg, DMF

o
rR—
o
7 P

6
Acccording to another more particularly preferred process of the invention, as illustrated by
Scheme 8 hereinafter, reactant P6 may be obtained starting from P9 by reacting n-
butyllithium or LDA in the presence of an appropriate electrophile R'-X, or any other
method known to the person skilled in the art. This method may be repeated for P8 in order
to obtain P6 accordingly.

Scheme 8
7o) 7 ) |
—_—
0 [e) 0
Py Pg P

Similarily, saturated precursors P6 may be obtained in a one-pot reaction using P9 and

appropriate electrophiles R'-X and R>-X as set out in Scheme 9.

O/> R
(o) R1-X 0

Scheme 9
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If the above set out general synthetic nethods are not
applicable to obtain conpounds according to formula

W@ ko4momddnr to necessary internedi ates for thePCI/EP2003/050302
synt hesi s of conpounds of 4ornula (1), suitable
met hods of preparation known by a person skilled in
the art should be used. In general, the synthesis
pat hways for any individual conmpound of forrmula (I)

If the abox‘/r%) %éé[cogllt gégﬁgﬁ S%ﬁh&ﬂﬁ nR6Ad A M@gg}ii&ame b f%b‘t)iin%ﬁ’fpounds

on the ready avail ity o
according it tfermgldi(8)f &5]/0eteascsyaryagtirmedistés foaachesgnthessgpf compounds
appreci ated by those of ordinary skill in the art.
of formula:dg, gilitablhmephastseaftprepaation daovor by aipstisareskided in dagart should
Philip J Kocjienski, in "Protectin oups", (e .
be used. Irgeaeral.JBe Fygthepismadayays ﬁmnvdpﬂl,v%i@gfoaﬂ%eﬂﬂﬁq%%gwla (D) will

depen o' 550, ARSI She el By SHEL B Mgy of

intermedialﬁg% é&-ﬁszﬁ??} ggaﬁoéﬁéﬁ%%ré)ﬁeﬁlﬁisaz)ﬁ)k&{ﬁ@ﬂiW‘th@@é‘ oP®rdinary skill in

at ed ssociation wth vent nolecul es by
theart. crys- tallization fromevaporation of an appropriate
sol vent. The pharnmaceutically acceptable acid
addition salts of the conpounds of of the present
For all the progentionrandhdeprotestivai methodasies Piglip dnKecienski; iné’Protecting

Grouns, BB Ve B SR B BN € AR . e nd
peer . U RRLT B8l PRSP AR Sy P e o

Edition 1999 by evaporation under vacuum of the reaction
solvent. Pharnmaceutically acceptable base addition
salts may be obtained in an anal ogous manner by

Compountls e€thisgneers@ntedu Iogisolated ip assodiaviont with pobsantmolecules by crys-
~_invention with a suitable base. Both 20 types of salts
tallizationnfagmbey aporatisth of an appropsiate seleantydihs phashaeseieatlyesacceptable

I A O e T
conter, SR B 1 B WAL P 1 S0 et

may be tr418d WRALH bhEab 1 @RI %l ABS GARM JusiaBle SolaBEROMNIR resulting
the present invention a pharnaceutically acceptable

salt isolatedeither by fitratéot ooby exappration wnder ghanen arfdhalrsastion solvent.
within the scope 25 of the_ present invention. A person
Pharmacegkictlile ac¢aptatie base afditionesadls shayabouabiadngk i ap pnalogeiie anner

by etin s i B 5 e S SRERRAAE ) 3Bl oo
types of shftd {Tgt@%oﬁfr%%?’&zinte‘}gonverted using ion-exchange resin techniques.

When employed as pharmaceuticals, azolidinedione-vinyl fused-benzene derivatives of the
present invention are typically administered in the form of a pharmaceutical composition.
Hence, pharmaceutical compositions comprising a compound of the present invention 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.
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The conpounds of the invention, together with a
conventionally enpl oyed adjuvant, car- rier, diluent
w@eooeneidpi ent may be placed into the form of PCI/EP2003/050302

pharmaceuti cal conpositiondg2and unit dosages thereof,
and in such formmay be enployed as solids, such as
tablets or filled capsules, or liquids such as
sol utions, suspensions, enulsions, elixirs, or

The compSHREW efih{/élfc?mﬁ t&%étﬁef b SAEhv edtionhBY e@iffibyéth &djudint, car-
In the Tormof stertle 1njectable solutions for

rier, diluearRcHiant mé]i/rlﬁl pldeedimoltlesifarneofipharsedceuBivalcompositions and
pharmaceuti cal conpositions and unit dosage forns:

unit dosagehthesedt, ang ie suph femn imay belp@pleyadnasceidsnsyadhag tablets or filled
proparti or’is wth or without additional ..active

capsules, @ilipHdnauCIbRs BoluHonE WSPeSINS SEHISIONS: BYty T Fapsles filled

N L LT (A —
(includingé‘s%%@@t%ne&&)s ﬁ?égg Sut® gﬁﬁrnﬁﬁ@u@iﬁ&%otﬁﬁ@ﬁﬁ@ﬁ_@ Hhéii @@t dosage forms

nposi tions contal ni ng azol i di nedi one-vi ny . .
thereof méyus@adphien narnedidats ina¢drneatiofal gropertionsemtithoor withobieadditional
) prepared in a manner well known in the pharnaceuti cal
active congraunda@r pemegplies.canst suchasit doragadorms manpoiia any suitable
. Generally, the conpqunds of this invention ar .
effective aph oS ths @ity METBIARRRIMAIEHTaty Yrt tis Ryehdshlply dosage
Th t of the conpound actually 15 adm ni stered
range to bsmeﬁpﬁ&eﬁlcal ly be determ ned by a physician, in the
l'ight of the relevant circunmstances, including the
Pharmaceﬁg ol fibsifoecdiitarfifd azéliEncdieneryihpbfige@ibenzene derivatives of
adm ni stration, the actual conpound adm nistered, the
this inventigie camvdi Phreparaddn rasponaewell khben indieiphaahapatticahart and
~ the severity of the patient's synptons, and the |iKke.
comprise mhleaqﬁmmmlef@tqmpowfr&ﬁlemlbh§h@pom@uaﬁlé§£ #is ivention are
I nvention can vari et

administeieg o <P REIGEREA DY B1TecFEcparunt iesapfia)of e Bmpound actually

L s e

Intran or oral admnistration

circumstafiédy, ifigdineaht eomiiforbtd te fredigd dtheahekewpsuterof administration, the
suspensi ons, or bul k powders. Mre comonly, however,

actual corhpeurcbajmaiistecsts the age pweigbhtand espensetofdbs agdividiahpatient, the
., to facilitate accur atg doﬂ ng. The term"unit dosage
severity of Henatient' srymaptomsy AP ithalike di screte units suitable

as unitary dosages for hunan subjects and other 25
The phareeyBe e Agelas E37% B8P RS ShE D RAEGHaRI b varier
of routes ﬁ]ﬁﬁfcﬁ'ﬁg BE41C ré‘c{tgl? ﬁranséléjrlrf’ﬂ,sﬁfp'cﬁfdn‘é&lé",” ihftafesitist M#nuscular and
phar ma a . Ty |

_ eutr Cé excl pI ent pical unit dosage forns
intranasall TRé Y8/ poisiidils! R4 orflr RIfBRSFRIdnaIOke Sheforsy bf bakkslighd

2004/ 007491 PCT/ EP2003/ 050302 )
solutions or suspensions, or bulk powders. More commonly, however, the compositions are
presented in unit dosage forms to facilitate accurate dosing. The term “unit dosage forms”
refers to physically discrete units suitable as unitary dosages for human subjects and other
mammals, each unit containing a predetermined quantity of active material calculated to

produce the desired therapeutic effect, in association with a suitable pharmaceutical

excipient. Typical unit dosage forms include prefilled, premeasured ampoules or syringes
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43 of the liquid conpositions or pills, tablets,
capsules or the like in the case of solid
W@ 0vposiddi ons. I n such conpositions, the PCT/EP2003/050302
t hi azol i di nedi one-vi nyl fud&d-benzene derivative is
usually a m nor conponent (from about 0.1 to about 50%
by wei ght or preferably from about 1 to about 40% by
wei ght) with the renai nder being various vehicles or
i ' ' SNEA R heflike ihahe tasbn@lide
of the llquféfé(gﬂ;ﬂrlggﬁggg?r?gp (Ilnéf)?nﬁﬁﬁiis’q%il%h%%r&rr? 1§gillﬂt able for oral
compositi@@Mmbedh e6mpositivns) thelthideokd medioneH eingt fisedsbenzene derivative
nonaqueous vehicle with buffers, suspending and
is usually alimspensomgoageintfisom ablost Butte, abouby8Ys ﬁmelgﬁfeon peterably from

about 110 b A ) B e TR s SRS s e
. t : [ . - m [ [ | ul ,
processing DL TSR ARUSERAYRRRLL ne ool ol oce

starch or lactose, a disintegrating agent such as
Liquid forﬂfs%u‘ﬁ!aﬁléafdrcbrafﬁﬁlﬁﬂﬂ@ﬂraticﬁf mangl@l,uaé A Slabfe hq\RiduS dPtonaqueous
such as nmagnesi um st ear at e; gl i dant such as .
vehicle wilobhffebakbuspdndien and dispshsiag agestspedlenantg, Agent and che like.
as sucrose or saccharin; or a flavoring agent such as
Solid formseppe inclnilet for esample, sayiafthe fellowing mgg@enisagbegmpounds of a
L. I njectabl e compositions are typically based upgn .
similar na‘iuﬁ“fieﬁb{?l%{eé syela A PRICETY il 19 Cﬁﬁ%}g‘)&ﬁa uygpgacall o gelatine; an

... salkine_ or.other. inje arr | 0 -1 Qe japl;
excipient SN B hSH RoiE € BBt FaF b e i A bk gFidPhimogel, or
corn starch;US RbTREAE 8éh 8€hiaabiiM@Ssteiratandlid@arkt lshch Bs @9lbidal silicon dio-

conpositions is typically a m'nor conmponent,
xide; a sweetefiitenadent saokyias gubeseeesad@h@fing or a @avioyingeigght swaiht 48 pepper-
) the remminder being the injectable carrier and the
mint, methyliselicylate, abovangeHlavohedl conponents for orally
adm ni stered or injectable conpositions are 20 nerely

[ . L al l. .
njcttle RS b SR R g JEH Sggonposphae bt

- Par t . ' .S 1Phar t i .
rere s b RO RRFTRE LI s S0 tbrich®h e
thiazolidiRRINOEL M ifasedMBbhZereSddrRatly 80bATGeh 18D iR sagh compositions is
reference. The conpounds of this invention can also
typically dmiaeinéorhpbd e fiequentdy singéus betveasd) Db tod 0% by fradght with the
) sustai ned rel ease drug delivery systens. A description
remainderdfeing the yunetablocarsgsand Hediks rel ease materials can
al so be found in the incorporated materials in

The abov%%g%%%g? forccgerla{h}lf %%ninslcsice%g& ot 'illj\é\Qa%PeOé‘rél%Bgéig%ns are

merely representative. Further materials as well as processing techniques and the like are

set out in Part 5 of Remington’s Pharmaceutical Sciences, 20™ Edition, 2000, Marck

Publishing Company, Easton, Pennsylvania, which is incorporated herein by reference.

The compounds of this invention can also be administered in sustained release forms or
from sustained release drug delivery systems. A description of representative sustained
release materials can also be found in the incorporated materials in Remington’s Pharima-

ceutical Sciences.
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20

44 In the follow ng the present invention shall be

illustrated by neans of sonme exanples which are not
w@oengnoued to be viewed as limting the scope BPET/EPE03/050302

invention. The follow ng dbbreviations are

herei nafter used in the acconpanying exanples: mn

(mnute), hr (hour), g (gram, mol (mllinole), mp.

(melting point), eq (eqU| valents), m (mlliliter), |

In the follcﬁ%ﬁl tﬁé ré cht en%@' s ?H ‘-ﬂeq{lhgtrréﬂe@)by 1%%5115 of some examples

ony car boxybenzyl’),

which are ﬁé’ﬁbﬁrﬁ;mﬂeddo el vdewtd ﬁﬁfilmlclﬂgnhé @y@}%»@hﬁﬁmnﬁ)/entdha The following
(di benzyl i deneacet one), (di chl or onet hanee DEAD
abbr ev1at1c(mk| & Mmaﬁenmd@bm;khataeqompalylng examples: min (minute), hr (hour),

sopropyl car bodi i m de),

g (gram), 1(1mq15(gpl gp9leds myp-{meldne pgwm; eq (equivalents), ml (milliliter), ul

e T AR TECA Wl b R A
el LSRG AT B b P, D

(dlch10101r{b§ %S%ﬁ%ﬁ}iwﬂ'ﬁa%cﬁwﬂﬁé eDi’(Cf{)ins@l%@ylcarbodeMe) DIEA

9- f | udr enyl net hoxy- car bonyl ),
(diisoprop¥ietiyladrinéy CDMAR) e¢hdoheihytohmopyKates, DfMEe(dsna’tﬂmxyethane)

car bonat e) érmgne& um sul fate

DMF (dlm(eﬂmlﬁgmgmfdﬂ)yDMS (diagthylsmbfoxide), [}MSO g (deuterated

dimethy sy EHGh o s Et%FY%HQS%XEE?ﬁ'ﬁlﬁﬁ{%‘fﬁl’fﬂlﬂ%@mclﬂoﬂdQ
EtOAc (et&ﬁl\éf @k@f gb?&?@ 1‘%‘&%. uﬁfﬁﬁf gtéreﬁlgﬁ?gfglggyrea%&%n), "HOBt (1-

hydroxybéxﬁ@ﬁ%z%ﬂébr ®,COS B(Bdta(s@mm carbonate) M%SO4 (magnesium sulfate), MsCl
benzotriazol'yl-N N, N, N -tetranet hyl uroni umtetrafl uor

(methylsulfboy Bhé&ridelEMTB Ei (eev h-joluwirmﬁl)yletlﬂéﬁk NaHli(sodivmolyednded, NaHCO;
(sodium b(qatb(pfat;)? E@{Lﬁ%ﬁﬂﬁﬁ&;hﬂfﬁgc -{pyrldlmum chlorochromate), PE

(petroleun{ %%g&@[m‘tﬁ%ﬁé@ t1 o gé%q'c%g)r g@éﬁgt} (gc?(;m.r-ﬁ[l%%g‘alt}lre\h TBTU (O-

benzotr 1a£g"le)flt %W@Aﬁm%%%etﬂﬁﬁo&ﬁm tbgﬁibfﬁgﬁo%ﬁ@él)dm (t?leﬂﬁﬂamme)

TFA (trlﬂﬁ%l(ohcéh@ @Bl dTBFo(tettalyidrefuryh e TYOE, @rittdtlaylotthdforerdze)y TMAD
-di one

(N,N,N', Newmmthgl@odlcmxmxaallﬂb}r&%@étfd}lelzasulfp@)(@hiorgd@h| azol
idin-4-one 3
5- (2, 3-di hydro-1, 4- benzodi oxi n-6-yl net hyl ene) -1, 3-thia
zolidine-2,4-dione 4

E 1 5- (2, 3-di hydro-1-benzofuran-5-ylnetlrylene)-1, 3-thiazo
EXAMPIES} j dj ne- 2, 4- di one WD 2004/ 007491 PCT/ EP2003/ 050302

The following list of compounds were synthesized according to the below mentioned

methods:

Example  Name

1 5-(1,3-benzodioxol-5-ylmethylene)-1,3-thiazolidine-2,4-dione

2 5-(1,3-benzodioxol-5-ylmethylene)-2-thioxo-1,3-thiazolidin-4-one

3 5-(2,3-dihydro-1,4-benzodioxin-6-ylmethylene)- 1,3-thiazolidine-2,4-dione
4 5-(2,3-dihydro-1-benzofuran-5-ylmethylene)-1,3-thiazolidine-2,4-dione
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11
12
13
14
15
16
17
18
19
20
21

22

23

24

25

26

45 5
5-1(7-met hoxy-1, 3- benzodi oxol -5-yl ) net hyl ene] -1, 3-thi a

waedodmdiraer 2, 4-di one 6 PCT/EP2003/050302

5-[(9, 10-di oxo-9, 10-di hydr dant hracen- 2-yl ) met hyl ene] -1

, 3-thiazolidine-2,4-dione 7 (5-

[(2,2-difluoro-1, 3-benzodi oxol -5-yl ) net hyl ene] -1, 3-t hi
azol i di ne-2, 4-di one 8

(5 ) (50(51%@1?62(?/;1 T %dg&% %f }l/Jlr) thylgnerﬁ'e Bytlh?ar%%)ldnw 2 4 dione
5 (1 benzof ur an- 5 yl met hyl ene) - 1, 3-t hi azol i di ne- 2, 4-di

ong-[0, 10-dioxo-9,10-dihydroanthracen-2-yl)methylene]-1,3-thiazolidine-2,4-dione
5- [(4 net hyl - 3- 0X0- 3, 4-di hydro 2H 1, 4- benzoxazi n- 6- yl)

T O A oDk S STl T neatidier -done
%ﬁéh—%?ﬁeln%lzl);y@r@f%mwtm- 2 gt iine 24-dione
RSP PO Y e R 25 - 4- ane
ggggﬁwb?e %%gg‘rdga@g%%fl A TRRBERyIANE YRS ROr a1
5 (4 PE‘] Qtﬁllzog%x%?%oylfllrr?eﬂ(sy%ne) 5hi¥1|1iggel) 3—tﬂia%cz) ldfndil no%e2 4
@Lgﬂ@lnbﬁé}?lm egﬁylggle Qﬁlzagloildme 2’4"&0n¥ | ene) - thiazolid
5 éé&ﬁ?%nq}glg %ugmeztﬁylleﬂeg Hid L, SRk Aot Nt azol i dine

az &(fraﬁgo 8! ILﬁi‘lQ{ll&-ﬁéyﬂ%P?F@% tﬂlego:ﬁd Bt enel -1, 3-thi
5 Lo {5 RRLAOP e ey a0l ilefh Mk R Vb RRRb- L b
LSRR O (RO A2 Olh I Orelfl SR AU RRE 2,4-dione

I one

5. q fir. (mh?étﬂyiag{m@ %%za%%Jyhn@twau@tﬂﬁydz%na}nelza 8idne

azol rdi ne-2

5- L 1 h
eg}ﬂe gdlslgmg%cﬁgg%%ﬁ%al ﬂgﬂﬁﬁéﬂ@mmhmmz@hmeﬁz yldiems hy

5 (- ?(4[ bgﬁé[ﬂdﬂi-fl Mhﬁ@bhﬁl&ymﬂlﬂ@ha]a; gl thal idiheRihrione

| ene hi azol i di ne thy 1-

{6-1-(@- ﬂrdi‘pl@dlﬂl-ﬂrﬁ hhia&@hlﬂGigl)n&thjfllede]ﬂe)%ﬁﬁdnz}dlichm -@atzdione
olin-4- yl }piperi |ne 3-carboxyl ate 26 ethyl 1-

{6-9- ({24-41‘)@&12@/1@11ﬂnoi)qlhllnamlmh%dy]l]m'éth&leni@}né)mﬂtl;mdljchnle-@a& dione

olin-4- vyl p ip eridine-4-carboxylate
5-{[4-(d1ethylam1no)qu1nazo1111-6—yl]methylene} 1,3-thiazolidine-2,4-dione

5-({4-[(pyridin-2-ylmethyl)amino]quinazolin-6-yl}methylene)-1,3-thiazolidine-
2,4-dione

5-({4-[(pyridin-3-ylmethyl)amino]quinazolin-6-yl} methylene)-1,3-thiazolidine-
2,4-dione

ethyl 1-{6-[(2,4-dioxo-1,3-thiazolidin-5-ylidene)methyl]quinazolin-4-
yl}piperidine-3-carboxylate

ethyl 1-{6-[(2,4-dioxo-1,3-thiazolidin-5-ylidene)methyl]quinazolin-4-
yl}piperidine-4-carboxylate



27

28

29

30

31

32

33

34

35

36

37

38
39
40
41
42
43
44
45

46

WO 2004/ 007491 PCT/ EP2003/ 050302 46 27 tert-butyl 1-
{6-[(2, 4-di oxo-1, 3-thiazolidin-5-ylidene)nethyl]quinaz

w@bionodryl } -L- prolinate 28 5- { PCT/EP2003/050302

[ 4- (4- et hyl pi perazi n-1-yl #gui nazol i n-6-yl ] met hyl ene} -
1, 3-thiazolidine-2,4- dione 29 5- {
[4-(4-pyrimdin-2-ylpi perazin-1-yl)quinazolin-6-yl]net
hyl ene} -1,3 - thiazolidine-2,4-dione 30

5-({4:[4-(4-%I henyl ) pi - . ' i N- 6=
> 0 RO AR AT AR fi-t.1)-1
[4P(Qilfl?§ﬁzyl pi peridun-1-yl)qui nazolin-6-yl]nethyl ene}

51 S @FQ@%%&%&%@%@%&Fggﬁgglraléélluﬁ- 6-yl]methylene}-1,3-thiazolidine-2,4-
| - i‘]”c?ui nazol i n-6-yl} nethyl ene)-1, 3-

t hisazgl i dhpamddif- 2y AipeRBif1-¥1)quinazolin-6-yljmethylene} - 1,3-
T R

E ir5((ﬁ@?{ﬂ(ﬁ@iﬁ?ﬁ%ﬁﬂ{????i%ﬁ%ﬁﬂéﬂlggﬂqui)iaizﬁl-iﬁéyylj}mmmyleﬁe)}}l ,3-

1- flg-a%gl,l%- i ‘3%0-t hi azol i di n- 5-yl i denenet hyl ) - qui nazol i

n- 4~ YJl4-¢4pbpenyilpipesddr | ed)dpoingrolm-aeyldimsthylene}-1,3 -thiazolidine-2,4-
1- [i8se2, 4- D oxo-t hi azol i di n-5-yl i denenet hyl ) - qui nazol i

n-4-6(yl4] -Lﬁigieri di ne-3- carboxylic acid 37
1- pek{dz({“e( Dipbsuyletiydpsperddin: &Yl quirarelint tryl yrogiirnest 13-
g_ﬂzm%/dé?ﬁmﬁmmﬁbmf 2- carboxylic acid 38 _ o
o S i g it A2 haiinazS he- el end) - 12 hil Slidine-2,4-
i- @ilerl@t ho>c<)y- qui nazol i n-6-yl met hyl ene) -t hi azol i di ne- 2,

-di one ST . . . g
2. Eiﬁ‘? A6 hydrompiggridin sy Darinazelin:6-4IyeRRYRYs kel tiggolidine2.4-
azollPRR n- 4- one 41

5;) || 1- | | -g@,_gr'zf]_ﬁft};)&i-ﬁ?z{iloqlfdﬂ?—'ﬂwi@&?éﬁllétﬂyﬁ3c}’diﬂ@id?ﬂ‘l—@-@ﬁj -piptrline-4-
carboxylic aci

1-[6-(2,4-Dioxo-thiazolidin-5-ylidenemethyl)-quinazolin-4-yl]-piperidine-3-
carboxylic acid

1-[6-(2,4-Dioxo-thiazolidin-5-ylidenemethyl)-quinazolin-4-yl]-pyrrolidine-2-
carboxylic acid

5-(4-Methylamino-quinazolin-6-ylmethylene)-thiazolidine-2,4-dione
5-(4-Methoxy-quinazolin-6-ylmethylene)-thiazolidine-2,4-dione
2-Imino-5-(4-methylamino-quinazolin-6-ylmethylene)-thiazolidin-4-one
2-Imino-5-(4-piperidine-quinazolin-6-ylmethylene)-thiazolidin-4-one
2-Imino-5-(4-dimethylamino-quinazolin-6-ylmethylene)-thiazolidin-4-one
5-(2-Methyl-2H-benzotriazol-5-ylmethylene)-thiazolidine-2,4-dione
5-(3-Methyl-3H-benzotriazol-5-ylmethylene)-thiazolidine-2,4-dione
5-(3-Ethyl-3H-benzoimidazol-5-ylmethylene)-thiazolidine-2,4-dione

5-{[1-(4-phenylbutyl)-1H-benzimidazol-6-ylJmethylene}-1,3-thiazolidine-2,4-
dione
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48

49

50

51

52

53

54

55

56

57

58

59

60

61

62

63
64
65
66

42
2-1 m no-5- (4-di net hyl am no- qui nazol i n- 6-yl et hyl ene) -t

whe@mzobi4di n- 4- one 43 PCT/EP2003/050302

5-(2- Met hyl - 2H benzot ri azoK?5-yl net hyl ene) -t hi azol i di n
e-2,4-dione 44
5- (3- Met hyl - 3H benzotri azol - 5-yl net hyl ene) -t hi azol i di n
e-2,4-dione 45
5- (3- Et hyl - 3H benzoi m dazol - 5-yl net hyl ene) -t hi azol i di n

e- &:[¢1 Prope-yHa - P LHE bénzini ddweb:d- pmethyléne]-1,3-thiazolidine-2,4-dione
H benzi m dazol - 6-yl ] net hyl ene} -1, 3-thiazoli d| ne- 2, 4-

d' g 1V0. |_210 ﬁf@l@?&%&ﬂﬁ%@ﬁ?ﬂ@ﬁr{y@}mSDBeniHnléZzolé -yl)methylene]-1,3-

g z&ﬁ 01é5

en2| ézo -b-yl)methyl ene]-1,3

-t ﬁr(a{zle[z-@ﬁ hjad@,}quhe@yiéethyé H{f‘t(enz1m1dazol-6 -yl} methylene)-1,3-
{ 2thidzdlidiné2dooms hyl ) phenyl Jethyl }-1

H benﬁy]ﬁﬂ-{%j@'ﬁg@%@ Z@Yago??in— y?hdene)methyl] 1H-benzimidazol-1-
1 vhioyalaheannscashexylaieet hyl ] - 1 H- benzi ni dazol - 6-yl }

Lt R ARG RSB i1

]115188 yl } cycl ohexanecar boxyl ate 51 5-({
1 [52({(15E(ﬂfﬁhbﬂh§/¥11:1 i)yrazol-él -yDmethyl]-1H-benzimidazol-6-yl} methylene)-1,3-

H- 'tlﬁ‘iggd)h&ﬁn?@@—td?dﬁ 1H benzim dazol 6-yl } net hyl ene) - 1,
i azol'i di ne-2, 4-di one 52 5 1-[(

H- PytdzB- (3443d11)11¢§hqwgheny Yethydin} @gz@ldzg@iq@yl}methylene) 1,3-
rrettﬂmyilz@n@melz @-dlbm azol i di ne-2, 4-di one 53 5-

[;2@? 464; EEt Dﬁb yiﬁiﬁii %lmldazol- -yl}methylene) 1,3-

thlﬂélilép idinge.%- d40’d¢ one 54 5-({

1-[R qﬁ) l?ﬁ&fﬁféym%ﬂwl)&tlﬁy 15348 Bénaﬁﬁﬁaﬁbﬂéz}ql}nﬁftwléne) 1,3-

ne i"azol 1 di'ne- 2, 4- di one 55 5-(
ttmé Fuor dlo{lgyl)benzyl] 1 H benzi ni dazol 6 yl}

rret4h{/6<{(ﬂg4—d1(,)>89 1L}mlaamh1diulﬂ%yh,d4ncj)nmthy561H -benzimidazol-1-
4- {ﬁ}cﬂ}(c%lfe)@h@mbéxﬁhé Acidzol i di n-5-ylidene)nmethyl]-1H

benzi m dazol -1 - yl }cycl ohexanecar boxylic acid 57
5- [SCg(lLﬁg)QS’L lUlHlbenzumdazol 6- yl)methylene] 1,3-thiazolidine-2,4-dione
zi m dazol - 6-yl ) met hyl ené] - 1, 3=t hiazol i di ne- 2, 4- di

ON&_(¢1-[2-(1,3-benzodioxol-4-yl)ethyl]- 1H-benzimidazol-6-yl} methylene)-1,3-
thiazolidine-2,4-dione
5-({1-[2-(2-phenoxyphenyl)ethyl]-1H-benzimidazol-6-yl} methylene)-1,3-
thiazolidine-2,4-dione

5-{[1-(3,3-diphenylpropyl)- 1 H-benzimidazol-6-ylJmethylene}-1,3-thiazolidine-
2,4-dione

5-{[1-(2-methoxybenzyl)-1H-benzimidazol-6-yl]methylene} -1,3-thiazolidine-2,4-
dione

5-{[1-(3-furylmethyl)-1H-benzimidazol-6-yl]methylene}-1,3-thiazolidine-2,4-
dione

5-[(1-propyl-1H-benzimidazol-6-yl)methylene]-1,3-thiazolidine-2,4-dione
5-Quinoxalin-6-ylmethylene-thiazolidine-2,4-dione
5-Quinoxalin-6-ylmethylene-2-thioxo-thiazolidin-4-one

2-Imino-5-quinoxalin-6-ylmethylene-thiazolidin-4-one



67
63
69
70

71
72
73
74
75
76
77
78
79
80
81
82
83
84

85

58 5-({ 1-[2-(1, 3-benzodi oxol -4-yl)ethyl]-1
H benzi m dazol - 6-yl } met hyl ene) - 1, 3-

wao bioamai4pdi ne- 2, 4- di one 59 5- ({ PCT/EP2003/050302

1-[ 2- (2- phenoxyphenyl ) et hyH$-1

H benzi m dazol - 6-yl } et hyl ene) - 1, 3-

thi azolidine-2,4-dione 60 5- { [ 1-(3,3
-di phenyl propyl )-1 H benzi m dazol - 6-yl net hyl ene}
-1,3-thiazoli

[ 15¢Bengat nglépgm 2h}fillene ?ﬂazohdme 2 4 dlone
H egzggelt%?lz?el}zoﬁ{@%—ﬁ ﬂg%lmﬂ') }azo Rl fl O8iohe
_t ?@E%@S%ﬁ'nf%& h gﬁ g-y]'hfl{aéi_yi?rbea t]hlqzohdme -2,4-dione

H GQZ bﬁlﬁ(? gnﬁog%ali)l-g‘?%fﬁ)(eéﬁ)r}l%ke)lthlazohdme 2,4-dione
%{T%@'Dﬁxg U A SOCHAHAAh 917 8fhafl3098. B0y o acid ethy!

alin ene- thloxo t hi azol i di n= 4- one
66 2fmino- 5 qU|noxaI|n yl met hyl ene- th

;‘%g{s'gggggdsmxg o) s R i SRR e it

5 (53E3Vé3 -plo-Beripefidina hyd-pyopanynybereofuran-aadmeghyleng]-thiazoli-dine-
- di2omelionfed

Fd,(l\%g y? A- (@?D{%e (Ey d?oexlz)z ?f3l— Ihﬁgz%h%ln}/ Snel (iyne?me)thytlj1 1383 z0furan-3-

g (}G}Ibmpnarebeyﬂz)pmh@ﬁe 5-yl et hyl ene) - t hi azol i di ne- 2, 4-

i

g\r/lgth%i é @3 i 04‘ -dji XO- %3 ’ﬁhl%zg%lélrn}]—e t%h(l*l%negreng‘gg%llj rlal:r)ﬁnfofuran—}

yD] } PrRer 1eileYQ- tPrQ H9 i ester 72
9=((¢ /&3%@9@%@%%%@ ML éflenanat bl dofhenzof iy dethylene)-
3(l (‘(flg%ﬁé{ ne% ﬂcdxgngs &% -(3 - go -3

yI5~p{3op3myd>r)3hbbn-zb§/l-BF@m;ﬂsep-l lret-yylériebenuifaveapt-5-yd} methylene)-1,3-
Zchfhzghaﬁm% T4-Mehbyl 1-((3- {

5-[(2, 4- di ox0- 1, 3-t hi azol i di n-5-yl i dene)tneth i é

z ofMﬁﬂWl 3=y 5}[(3@%110206@111%9 innrydid ??semtﬁy I- b@{léofuran-3 -

- yl}pl op-2-enoyl)-L-prolinate _

gf [}}I ANC ga 1'6%(/? 3= {50’ &1 ) %Zlg}lgol-q I,ﬁﬂgégol1{(ﬁg-%e—glﬂgélg]%lnleﬂ%ﬂ?-eln%enzofuran—3—
y1}-N-methylacrylamide
3-{5-[(2,4-dioxo-1,3-thiazolidin-5-ylidene)methyl]- 1-benzofuran-3-yl} -N-ethyl-N-
(2-hydroxyethyl)acrylamide
N-cyclobutyl-3-{5-[(2,4-dioxo-1,3-thiazolidin-5-ylidene)methyl]- 1-benzofuran-3-
yl}acrylamide
5-({3-[3-azetidin-1-yl-3-oxoprop-1-en-1-yl]- 1-benzofuran-5-yl}methylene)-1,3-
thiazolidine-2,4-dione
5-({3-[3-(1,3-dihydro-2H-isoindol-2-yl)-3-oxoprop- 1-en-1-yl]-1-benzofuran-5-
yl}methylene)-1,3-thiazolidine-2,4-dione
5-({3-[3-azepan-1-yl-3-oxoprop-1-en-1-yl]-1-benzofuran-5-yl}methylene)-1,3-
thiazolidine-2,4-dione
3-{5-[(2,4-diox0-1,3-thiazolidin-5-ylidene)methyl]-1-benzofuran-3-yl}-N-
piperidin-1-ylacrylamide



yl '} prop-2-enoyl)-D-prolinate 76 (5-({3-[(3
-0x0-3-pyrrolidin-1-ylprop- |-en- |

WO giopodHbenzofiiran-5-yl} nmethylene)- 1,3 PCT/EP2003/050302
-thi azolidine-2,4-dione 774%-({3
-[ 3- nor phol i n-4-yl - 3-oxoprop- | -en- |
-yl]-1-benzofiiran-5-yl} nethylene)-1,3 -
th| azol i di ne-2, 4-di one 78 Methyl 1-(3 - {

86 - t I[%(é @Prﬁaxﬁ’%@l% ﬁ‘é%%l‘r@é‘?ﬁy)ﬂ]ld?eggl +1-henzofuran-3-yl}-N-(pyridin-

a}nl €prolinate 79

g7 &) W?}(ﬁgﬁiﬁ S[é? I(éllzcrilig)r)](ggp §§hfméhﬂﬁi Qﬁmiégl:e?/lpg%&g]e d8Rnzofuran-3-

di oxo-1, 3-t hi azol i di n-5- ylldene)nethyl]
28 i%ﬂ@ﬂ{‘ﬁ@ﬁ ARt llbiﬁeraiineltéBYP)LSr—Nxo rop- lben ll—yl] 1- t{)enzofuran-S-
3 ycl obutyl - 3-
WJHQ*%EZM g'%#?g% ?d[ﬁnjdl&‘% i dene) et hyl ] - 1- benz
of N—aytsl@hepﬂy}-ée{@-l[@'mdhowls& {H{iazolidin-5- yhdene)methyl] 1- benzofura11—3—
- gHazatlngliae 1-v1 - S-oxoprop- I -en- 1 -yl]- |
- bénzof'ur an- 5- é nmet hyl ene 3, -
90 t hod43+[3d(2a2- dzf\{)af 189 bHep B0l 1—y1)-3—0x0prop—1—en~l-yl]-l—benzofuran—S—
5- @{}3H¢tﬁytene$—ld3-hlytazohdmer%é*rdidm -2-yl)-3-oxoprop-I-en

91 y| }%@%’ﬂ beni%f % [@ a@%‘?’(}i’%{ghiﬂ,z%l%ﬁnbn é/hdgﬂe)methyl] 1-benzofuran-3-

89

rdagy %an- | -yl -3-oxoprop- |-en- |
9 t %:31 1&'Zbﬁ I'I?]ig)&% t?ﬁh&?})ﬁré]lgﬁ @E&lﬂélﬁﬁf@th}l)ﬁaellzoftlran-3 -yl]-propionic acid
f ?12'? Stgr Ioxo 1, 3- th| azol i di n-5-yl i dene) net hyl ] - 1-benz
93 goér g@?ﬁy 1} 31;%53@@21%@1?@3%6%28 uran-\é(-)yl] -propionic acid

3-{5-[(24d|o>(_o 1.,.3-thiazolidin-5 l'i dene) met hyl]-1-Db
94 ggie[f3l~(3’-@1§033W1peﬂlﬂ141pw1-(ﬁjrﬁpy1}bepl i Sy wemethy 1p]j§h1azol—1dme -2,4-
dione

o  embA ke e oy Gt beiol L Afhzine 4-
5- (C@MWJ@MtW byityJeastezi n- 1- yl ) - 3- oxopr op- 1-en- 1

-yl ]-1-benzof uran- 5-

96 5-(3, 4 Dihydro-2H-benzo[1,4]oxazin-6-ylmethylene)-thiazolidine-2,4-dione

97 5-(4-Benzoyl-3,4-dihydro-2H-benzo[ 1,4]oxazin-6-ylmethylene)-thiazolidine-2,4-
dione

08 5-(4-Acetyl-3,4-dihydro-2H-benzo[ 1,4]oxazin-6-ylmethylene)-thiazolidine-2,4-
dione
6-(2,4-Dioxo-thiazolidin-5-ylidenemethyl)-benzo[ 1,4]Joxazine-4-carboxylic acid

99
tert-butyl ester

100 [6-(2,4-Dioxo-thiazolidin-5-ylidenemethyl)-3-0x0-2,3-dihydro-benzo[ 1,4]-oxazin-
4-yl]-acetic acid methyl ester
N-Benzyl-2-[6-(2,4-dioxo-thiazolidin-5-ylidenemethyl)-3-oxo0-2,3-dihydro-

101 . .
benzo[1,4]oxazin-4-yl]-acetamide

102 5-(4-Butyl-3-0x0-3,4-dihydro-2H-benzo[ 1 ,4]oxazin-6-ylmethylene)-thiazolidine-
2,4-dione

103 5-(4-Benzyl-3-0x0-3,4-dihydro-2H-benzo[ 1,4]oxazin-6-ylmethylene)-thiazolidine-

2,4-dione
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yl }met hyl ene) - 1, 3-t hi azol i di ne-2, 4-di one 89
N-cycl oheptyl -3-{5-[ (2, 4-di oxo-1, 3-thi azolidin-5-ylide
woegoawohayl | - 1- benzof uran-3- yl} acryl anmi de 90 BET/£B2003/050302
[3-(2,5-di hydro-| H pyrrol - 530-yl)-3-oxoprop-1-en-
| -yl]-1-benzofitran-5-
yl }met hyl ene) - 1, 3-t hi azol i di ne- 2, 4-di one 91
N-cycl opentyl -3 - {5 - [(2,4-dioxo- 1,3
-thi azolidin-5-ylidene)nethyl]-1-benzofuran-3- yl}
104 acri(2Glder®benzofuran-5 -ylmethylene)-thiazolidine-2,4-dione
3-[5-(2,4-D oxo-thiazolidin-5-yli denemet hyl ) - benzof ur a
n-3-yl]-propionic acid ethyl ester

105 3- [%(%M@M@Z@ﬂﬁlﬂié@wqh%ykn%hwlféw&’f{naﬁyhém@e%é&mm
an-3-yl]-propionic acid 94

106 t hyﬁg Q]ihetnp( %Qgpﬂ L a&-g é{f ﬁ@%&le?etﬂiza%g 1dihe- 4yc510ne

6- (2, 4- D| oxo-thi azol i d| n-5-ylidenenet hyl) -2, 3-di hydr o-
107 ggg-zl%r?zoﬂ %?]%hi%ﬁia@b 1—%%1%@%}'/1'&&%ia%ofiafnteiﬁﬁl iheester
5- (3, 4- D hydro- 2H benzo[ 1, 4] oxazi n- 6-yl met hyl ene)-thi a
108 Z ok I iglb gy ?245%&38%;2093 ylmeth lene-thiazolidine-2,4-ione
5- (4-Ben oyI hydr'o- 2 enzo
1, 4] oxazi n- 6-yl nmet hyl ene) - thlazolldlne 2,4- dione 98
109 5- 64 ZAWWI—Belﬁoﬁul%d@@dlﬁé‘ﬂ@@a@{tﬂua%bﬁ&ﬂﬁ-@ 46dpheet hyl
ene) -t hi azol i di ne-2, 4- "dione 9
6- (2, 4- D oxo-thi azol 1 din-5-yli denerret hyl ) - benzo[ 1, 4] ox
110 az 6dé—@admxlquthybbam'afuram%-ly-lﬂmathylm@tthiazbﬁﬂined,4—di0ne
[ 6- (2, 4-Di oxo-thiazolidin-5-ylidenenethyl)-3-oxo-2, 3-d
i hydr o- benzo él 4] - oxazin- 4-yl]-acetic acid nethyl
S%dB—Emmo fluoro-2,3-dihydro-benzofuran-6-ylmethylene)-thiazolidine-2,4-dione
N-Benzyl 2-[6-(2, 4-di oxo-thiazol i di n-5- yI | denenet hyl ) -
3- di_hydr o- be Xazi n- acet am
2 dg %oéﬁvf;r? Pz iranboy eﬂlﬁfﬁ&?hﬁ %olzdlm % one
1 4]oxa2|n 6- yInEtherne) t hi azol i di ne- 2, 4- dlone 103
Be nzyI 3{013 4-di hydr o- 2H benzoEl 4] oxazj n- 6-
dgh

The follom&y}t@ﬁgy akg Yégsae commerc:1ally available: 2,2- D1ﬂuor0y1 ,3-
benzodioxole-5-carboxaldehyde, 1,3-Benzodioxole-5-carboxaldehyde, 1,4-Benzodioxan-6-

carboxaldehyde, 9,10-Diox0-9,10-dihydro-anthracene-2-carbaldehyde, 2,3-Dihydro-

111

benzo[b]furan-5-carboxaldehyde, 3-Methoxy-4,5-methylenedioxybenzaldehyde.

Thiazolidinedione and Rhodanine are commercially available. Intermediate aldehydes were

synthesized according to the protocols as mentioned below.

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

The purifications were obtained as followed: Preparative HPLC Waters Prep LC 4000
System equipped with columns Prep Nova-Pak®HR C186 um 604, 40x30mm (up to
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2, 4-di one WD 2004/ 007491 PCT/ EP2003/ 050302 50 104

5- (2- Chl or o- benzof uran- 5-yl net hyl ene) -t hi azol i di ne-2, 4
WO 2ioagne7491.05 PCT/EP2003/050302

5- (3- Ami no- benzo[ d] i soxazol515-yl net hyl ene) -t hi azol i din

e-2,4-dione 106 5-(3

- Phenyl et hynyl - benzof ur an- 5-yl net hyl ene) -t hi azol i di ne-

2,4-dione 107

100mg) orié}(??}]‘)g)olﬁl%bgmélé PERA AR prifbaRidIN &lGrdrfiravcd with AGsrddient of

MeCN/H,6r BOOO[TEA, 5] oxadi azol - 5-yl net hyl ene-t hi azol i dui e-2, 4
-ione 109

5- (2- Met hyl - benzof ur an- 6- yl net hyl ene) -t hi azol i di ne-2, 4
IntermediatdiloReepdration of 5-formyl-1-benzofuran

5- (2- Car boxynet hyl - benzof ur an- 6-yl net hyl ene) -t hi azol i d

i ne-2,4-dione 111 5-(3

- Br ono- 2- f | uor o- 2, 3-@Qi-h henzof ur an- 6- yl net hyl ene) -

-di one The follow ng 1 ntenry e
commercially avail able: 2,2-Difliuoro-1, 3-

benzodi oxol e- 5-car boxal dehyde, H

1, 3- Benzodi oxol e- 5- car boxal dehyde, 1, 4- Benzodi oxan- 6-
carboxaldehyde

%hracene 2- car bal dehyde,
car boxal dehyde,

A mixtur eﬁ]f’\? ﬁ?ﬁ‘%sé‘h% Qﬁ%ﬁg@}%{% ?@héfkﬁlgélg,lr gﬂﬁlSmo%ce e (42g, 0.248mol)

i nedi-one onmer cl a
and K,CO8\B8E20USmdINIEaREDNIE €2@0:HEh ¥ SstitRideat K lﬂnhliﬂil ZFik reaction
according to the protocols as mentioned bel ow. The
mixture wHE’tfﬂIeréWRndlfdtrbﬁ difuted prith/ivaet. The nhistwxangd @dracted with
escri bed bel ow were obtained as followed: HP

dlethylethéb (4r39Onak. b vsasbeehiith ring and congewraiagd CgR @méﬁ gthyl-2-formyl-

4-bromophE ikie (s IS B 50" Fapcr “and 10 E91).

LC/ M5 spectra: Waters ZMD (ES); 'H NWR Bruker
( - Qns were obtained as
Waters Prep LC 4000 System

A mlxtureeéliuéthyF-Q ]Wrﬁﬁflﬂlﬂb H3nheRry Mevatdeddes DHR I8, KIDEGA 5g,
0x30™m (up fo WD 20 4/007491 PCT/ EP2003/ 050302 51

0.31mol), ]II@EE@S@IHUDWOW&M (1QmEd wesgirred 4t R dopth. filsatcnoiien
f d with di ent H%O 0. 09% IF
mixture an\g rc%ngeelgtra%gg?md\gr reduacle %rrgsslule enan resﬁ/e ue acidified w%? OS-E\I %Cl to

pH=2. The solid precipitate obtained was filtered and dried to give 4-bromo-2-

formylphenoxy acetic acid (50g, 94%).

Step IIT: 5-Bromo-1-benzofuran:

To a mixture of 2-formyl-4-bromophenoxy acetic acid (50g, 0.192mol), sodium acetate
(100g, 1.21mol) in acetic acid (250mL) at 100°C was added acetic anhydride (100mL)
portions during a period of 3h. The reaction mixture was then refluxed for 20h. The solvent
was removed by distillation and residue diluted with 3N HCl (SOOmL) and refluxed for 2h.

The reaction mixture was then concentrated under vacuum and product extracted with pet.
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Internedi ate 1: Preparation of 5-fornyl-1-benzofuran
OO HS5 Step | Ethyl-2-fornyl -4-Dbrol nophenoxy
w@ae®imorl A m xture of 5-bronosalicyl al dehyde ¥GDEP2003/050302
0. 2481no0l), ethyl bronoacet &e (42g, 0.248npl) and
K2C03 (68g, 0.491nol) in dry DVMF (200nL) was stirred
at RT for 12h. The reaction mxture was filtered and
filtrate diluted with water. The m xture was extracted
ether (3x200%uHL YL Or'1H &?@Mi&ﬁaﬂl&r Wﬁ§Wﬁ€&M1th§%eNaH(K55 &lifisn and
concentrate ive crude ethyl-2-fornyl -
evaporated tbrngmﬁﬁﬁnm(y-ldmtzaﬁﬁalﬁ 61%g, 404 asa paleswliody ligueh |11
4- Br onp- 2- f or nyl phenoxy acetic acid: A m xture of
et hyI 2-fornyl - 4- brom)phenoxy acet ate §60g, 0. 209nD1)
IV: 15k 3 aBter (100inL)

A mivaurd§Fs iwbirés?iaaaebﬁa Saseh ME&@S%%M@S fas§ eryial T ary THE

@.5mL) PN oty kel For BUd 280E Mafagdedp sgiution of 5
bromo-1 ﬂel?z"cﬂilfh% (r21 5%)%"25'1189%? 21‘)¥ T4 éié:so'”\‘ﬁl'&tqléqgco f’oé@isapgeﬁlpand

o- - benz To a m Xture o

refluxed fBr anomr 24- hhe meanimenqnmamem@ theei cbd18d o 90O and hiided dry
sodi um acetate 20 (100g, 1.21nol) in acetic acid

DMF (3.6 sloep-ywise amdcs@w&]e(swmgijtcaliéft fog aapanyadt oidb2l. fBmepction mixture

was then Ggled R FandBidiibaoaR HE to HTehind sised Gy myThe
reaction n‘iil'xgﬁtjel \%v?gu {):(h;ég (fl éaﬁﬂld\*zﬁ el r(kHb@ig‘“&&Pa 304 w%(estﬂgl;g&tate

eac GUT & Was

(2x200mICR RERAEA 3¢i8d biciﬁé' ahd idiedUmha e R %trel%%a%aer Yhdum and

pet. WD 2004/ 007491 PCT/ EP2003/ 050302 52 et her
purified by&oimmc)hroﬁiaeogmgl@noceﬂ diiea owhepemfsheldCHQCltb) Iﬁ%we 5-formyl-1-

olutign and evaporated to ve 5 -br

benzofurank@@z éfl%r)am: g Hguig; LaoYAS:aN/4 B 4.4 muva% %(Mﬂ)s,t ep

['V: 5-Fornyl-1-benzofuran (Pla in schene 2 for exanple

9):

alng

Intermediate 2: Preparation of 4-Methyl-3-0x0-3.4-dihydro-2H-benzo[1.4]oxazine-6-

LI

Step I: 2-(N-methylamino)-phenol:

carbaldehyde

1g of benzoxazole was dissolved in 20 ml of THF. 0.9g of NaBH, were added under
nitrogen and stirring. The suspension was cooled to 0°C and 0.86 ml of acetic acid
dissolved in Sml THF were slowly added, keeping the reaction temperature below 5°C. The
reaction was stirred at 0°C for 30 minutes and for further 12 hours at room temperature.
The reaction mixture was again cooled to 0°C and 50ml of sat. NH4Cl solution were added

carefully. The phases were separated and the aqueous layer extracted twice with EtOAc.



10

15

20

25

A m xture of 5-brono-I-benzofuran (0.5g), My (0.92g,

0.038nmol), 12 (1 crystal) indry THE 5 (2.5nL) under
woORo0amemspher e was refluxed for 30m n. To thi SPEEEP2003/050302

added a solution of 5- brof-|-benzofuran (4.5g) in

25nmL of dry THF) as soon as the 12 col or di sappear and

refluxed for another 2h. The reaction m xture was then

cooled to -40C and added dry DM (3.6g) drop-w se and

The combEh@hbygandc tBdrd welftTwhsliebwddr ik, dfricl2dver MgSOdadiid fltered.
m xture was then cooled to OC and acidified with 3N

Removal pi€tha solpestafiorded 0.9 T ffmre 2oV 1methytaniido)-ghenobn
m xture was then diluted with water (500ni), extracted
wi t Iacet ate (2x200rrL) washed with brine and
Step 11: 4yled SR8V ed under vacuum and

or 2 P B @&g@“f;ycm B i e i
10ml of s% ?%ﬁé%@%ﬁe& Bths mhgl g@onl\d/%ﬁrﬁeﬂpar ?\fﬁ @er vigorous

stirring a $olWEbAWI-1% SKD-cBlAobtdtybhlorzdt ieaddbde. AlRX@4EL16N Brixture was
car bal dehyde ,-CO )C ON1O Stepl: 2

stirred for-7 Nonmt dtyloani teo)pephiemel The Byets werd sd]mlléteda'fbé ergansc layer was
| ved 20 M _of THE O, 9 f NaBH4 dded
washed WilloAter #nd s PERA &K+ ATl eYRBOSMENSHS solycbdhe red oil was

aken o 639 S OGP BT BB s S RN B 0 o

addltlonagfﬁeﬁfsat'ﬂl'fe t}las 2 Cr'i_’gf E?ﬁowre@w P 988 it bf EﬁgA@ w8 added

30 mnu rther hours at roo

and the ofganelagtunas wakhed Bgaeith@1NiBICUned baSy iy bhﬁieCTﬁhé eemhihing
OC and 50nil of sat. NHACL sol ution were added 25

organic laygr gfagldried aves MgSQélsalwbﬁétr@eqbaE@Ad veasdetmoyed qudet seduced
I { extracted t Wt 004/ 007491

pressure aﬁ%ﬁﬁ@@)é@ﬁdﬁ@@? @@tlﬁﬂé{kg??ﬁ Xﬁ"@é’r‘i‘i‘ ~Qlgyers were
washed with brine, dr| ed over I\/gSO4 and filtered.

82(2?271 e(601‘ pure

4- I\/Et hyI 4H- benzo[ 1, 4] oxazi n- 3- one
l1g of AICI3 were suspended in 10 ml DCM, 0.5 ml of nitromethane were added to dissolve

AlCls, and the solution was cooled to 0°C. 4-Methyl-4H-benzo[1,4]oxazin-3-one (0.5g,
3.06 mmol) dissolved in DCM was added to the above solution and stirred for 15 minutes
at 0°C. To this solution was further added 0.36ml of bis-chloromethyl-methylether in
DCM. The reaction was stirred at 0°C for 15 minutes and at room temperature for 3h. The
crude reaction mixture was then poured onto ice, the layers were separated and the organic
phase was washed with NaHCOs and brine. After drying over MgSO, and filtration the
solvent was evaporated, which afforded 0.43g of crude product. The dark oil was purified
by flash chromatography using EtOAc and cyclohexane as eluents, affording 0.2g (37%) of
4-methyl-3-0x0-3,4-dihydro-2H-benzo[ 1,4]oxazine-6-carbaldehyde as colourless solid.
HPLC: 2.07 min. LC-MS: M/Z ESI: 1.31 min, 192.28 (M+1).

Intermediate 3: Preparation of 4-methyl-3.4-dihydro-2H-benzo[1.4]oxazine-7-carbaldehyde
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15

1 g of 2-(N-nethyl am no)-phenol were dissolved in
chloroform followed by the addition of 5 '1 Oral of
W@ 2004/00MHCO3 in water. To this suspension was BCOEP2003/050302
slowy under vigorous stirising a solution of | g of
2-chl oroacetyl chloride in acetone. The reaction
m xture was stirred for 2 hours at room tenperature.
The | ayers were separated. The organic | ayer was
washed with water and dried over Na2SO4. After
evaporating the solve the red oil was taken up in
30 M DWMF and | g of ¢ agged and the slurry
was heated at 70C fo tional 2 hours. The
cyclization was fol |l owed & LC. 200 m of EtOAc were
added and the organic|layer was washed 3x with 0. 1N
HCO and 5x with brine. The renmaining organic |ayer
was dried over MgSO4 and filtrated. Et QAc was renoved
A A gduced. . pe r Ing 1.45g of pure
Step 1'41\?-%%5{1%7%- YJSH%[G%&% Eligfg)%?ﬁégne. Step II1:
0.97g of 24ﬂﬁ@h8%ziﬁn%9-pﬁeﬂoﬁw@61d@s&b'e@@ﬂ60fril abbonazfdliowed by the
g of AIC13 weré suspended in 10 Ml DCM 0.5 m of
addition ofiRgrafifei®@ndisselvedad deatet. o altles stispensiancay added slhwly a solution

solution was cooled to OC. 4-Methyl-4H benzol
of 2.66g of dilpiewaeqthans noreteus. Sghe regctien msiure dyassiirieedior 7 20ers under

it AU bl BRI E AD §0 Bh g oer s
washed 3)? \evgﬁ{'ﬂ) 18 H@l%hﬁ@)@&/gﬂﬁgf%ﬁ%écﬁg%ﬁ1%%“ﬁgrorgﬁnic@Q%r Wh€ dried over

ctiron was stirre utes and at room

MgSO4 ah@ fgariuEeOAerw M renlbee ROnddrudeusipsiebane mffording Waef pure 4-
then poured onto ice, the |ayers were separated and
methyl-3,4-fiehydngahHebengbk 8 |axagingashed wi t h NaHCO8 and bri ne.
After drying over MgSO4 and filtration the solvent
was evaporated, which afforded 0.43g.0 rude product.
Step II: 4-Meathyl314-dihvdia2Hnbenzoldad Jope aksavaldehydggr aphy
usi ng Et CAc and cycl ohexane as eluents, affording 0.2g
4-Methyl-G3%dihyafro-2H-benzo[ 1,4]oxazine dissolved in 200ul DMF under Argon. POCl3
4- et hyl - 3- oxo- 3, 4-di hydr o- 2H benzo] 1, 4] oxazi ne-6-carb .
was addechnaderndegers Tl reaetien was depted gl aplosed yiad at RORC for 7Smin. 1ml

oras B M 2okt TS0 bbb AR B S

extracted @ﬁéﬁ%ggj%%%%gb q@i@f%@a%@&%@%‘&%@%ﬁi‘e, dried and evaporated to

dryness, affording 0.18g (76%) of 4-methyl-3,4-dihydro-2H-benzo[ 1,4 Joxazine-7-

L"h

carbaldehyde as colourless solid.
LC-MS: M/Z ESI: 1.37 min, 178.35 (M+1).

Intermediate 4: Preparation of 1,3-Dihydroisobenzofuran-5-carbaldehyde

o
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Step |I: 4-Methyl -3 4-di hydro-2H benzo[ 1, 4] oxazi ne
0.97g of 2-(N-nethylam no)-phenol were dissolved in
wGwl/oemet one, followed by the addition of 2grPOf/ERIG08050302

di ssolved in water. To thi$5suspensi on was added
slowy a solution 5 of 2.66g of dibronoethane in
acetone. The reaction mxture was stirred for 22 hours
under reflux. Acetone was evaporated and 200nl of

Step I (1.8:10jAydweissbanzdeiirand-yhenethanol ¢ | ayer was washed 3x

ith 0. 1IN HCl and 3x with brine. The remai ning organic
Ina roun%?@fm\/\é@kdw ithgelysconfgesen veard pladedr afg of 3EP 02 yaryloxy-

propyne {EYFE oY G LS EABL S ST B el 15, R o

> Sme of 1 Bsphinsdfhediym shieride (Villyasnanglygt ot room
temperatude VEhdyacBod v Dt &d 8ptd 02 ' i Vgt d
.p 200ul DI\%I(:: g_nder Ar gon. fj|-IE>O?;(1)3@[ gm%gkggﬁgé ﬁiﬁgecﬁﬁ%&rg@%}édlyenow
rapidly. Afies Tr daycstiromgvets.th Bt € dinahdisshoiwasiesbitpRite 86n@REoh @ the
. 75m.n. llm of NaAc in water was added and stirred
starting magenial: T, selunbas W apersterh dilutadewdhi DG4 andsextracteddvith H,0,

B T N
cvlohendb LSRR et A LML (01803 T

methanol &b a,colotf1636 pubd-3olid (MDepneohat e 4: Preparation of 1,3
- Di hydr oi sogenzof uran- 5-carbal dehyde O :aY HCl: O

WO 2004/ 007491 PCT/ EP2003/ 050302 55 Step |
Step 1I: 1.31D#hydrpwgdbendofotmmns-chrbaddel-del - met hanol I1n a round

. hottom flask with reflux condenser were placed 1.QOg of
( 173‘Dlhy&%‘%?&%ﬁi%‘b%ﬂ)ﬁm@b?m@ (448, Btmirol pwepdisgpived in 20 ml of

DeM. 115t TR0 1y e T b A el i sy Ylaghn reagent)
(1.3g,3 .21&1\“(51? M&%%ﬂd@ﬁ‘%ﬁhXﬁé }eﬁkiohqggcéil%ﬁ?tgﬂﬁtfw Eh.a’gl??e reaction mixture

~ reaction was heated up to he re
was dilutecol ith retien rand dxyelkcted2x with NaOH 1N, 2x with H,O and dried over

MgS0O,. The crude product was sufficiently pure and used without any further purification.
HPLC: 2.00 min. LC-MS: M/Z ESI: 1.50 min, 149.18 (M+1).

Intermediate 5: Preparation of Quinoline-6-carbaldehyde

N
X
P

Step I Quinolin-6-yl-methanol

5g of methyl quinoline-6-carboxylate was dissolved in dry THF. Under Argon was added
LiAlH4 1M in THF (2 eq.) at —20°C. The solution was stirred at that temperature for 1h.
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rapidly. After | day stirring at r.t., TLC analysis
showed conpl ete conversion of the starting nmaterial.
wab@4eaiavent was evaporated, diluted with DCM BETEP2003/050302
extracted wth H2O, dried5ever MgSO4. The brown
m xture was purified by flash chromatography using 8/2
cycl ohexane / AcOEt as nobil e phase affording
(1, 3-Di hydro-i sobenzofuran-5-yl) 10 nethanol as a
Isopropan‘é‘l) WU SIS R SR i drQd® fter &0 ougiSt€lXeldnd washed with DCM.
- Di hydroi sobenzof ur an- 5- car bal dehyde
Concent12(tihn3gd3|erﬂ/drga(ﬂi%))eﬁpm‘a alcalmlS yI) met hanol (440ny,
2. 9r[m)£;zj was di ssolved in
HPLC: 1.10 min. i Newt kg -EiS 1%%%0169423 Mﬁ"zll)odoxol 3 (1
H) - one (Dess-Martin reagent) (1.3g, 3.2mmol) was

added and th? reaction was stirred at r.t. for 4h. The
_&—QME@E&—%&M&B@M 11 Cons was diluted with ether and

s R N AR G i
reaction rﬁ'ﬁ@tﬁe‘%é@ﬁﬁ?e@ﬂ% s Wl{beéruﬁrén 'ﬂrllfeké‘cggir@ﬁgl(l cbﬁf)&ecéndzw%hed

extenswelWWEth @@Mt@o&enﬂaﬁpﬂrgﬁvedn%g (93 %) of pure aldehyde
Qui nol i ne-6-car bal dehyde 20 N H ﬁg
HPLC: 0. &ynmoLCnl\/ﬁyMJZeEWad 7 8ynok5 &7 ﬁMﬂ) NMR (DMSO-d6) §10.19

(s, 1H), 98l oS ot 6 fn. 50 £ 15w 28008 (ad. S s 100,

solution was stirred at that tenperature for | h. WO
2004/ 007491 PCT/ EP2003/ 050302 56 I|sopropanol was
: It
The folloéflllarg%\{é%eﬁ%iﬁwt SreaRes Eyﬂ?ﬁ%ﬁ%ﬁ?ﬁgﬁdgﬁﬁ{ ik ggﬁwg @uﬁﬁﬂ)le s@ar‘ﬁﬁg
materials pur e al cohol . HPLC 1.10 mn. LCMS: MZ ESI 0 91
mn, 160.43 (MHl). Step I1: Quinoline-6-carbal dehyde
5 2g of quinolin- 6 yl - nethanol mas dlssolved in
Intermed ipte\: 1Bgpaifat ot Methybbdnzold]is irbaldehvd
was stirred for 5h The crude flltered through cellte
and washed

HPLC: 2.06 min. LC-MS: M/Z ESI: 1.26 min, 162.31 (M+1). '"H NMR (DMSO-d6) &
10.10 (s, 1H), 8.52 (s, 1H), 8.16 (d, /=12Hz, 1H), 8.15 (s, 2H), 7.90 (d, /=9Hz, 1H), 2.63
(s, 3H).

Intermediate 7: Preparation of 4-Chloro-quinazoline-6-carboxylic acid methyl ester
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extensively with DCM Concentrati on gave 1.85g (93%
of pure al dehyde. HPLC. 0.8 min. LCMS: MZ ESI: 1.07
wWOorRew4/00881 37 (M-1l). 1H NVR (DMSO d6) S 10. 19 P¥GI/ERIdP3/050302
9.06 (t, J=3Hz, 1H), 8.6-83566 (m 2H), 8.15 (s, 2H),
7.68 (dd, J=3Hz, 9Hz, 1H). 10 The fol |l ow ng
i nternmedi ate was synt hesi zed accordingly using the
suitable starting materials : Internedi ate 6:
Step I: 4-WitRPRoBhtIRMNcHcid
3- Methyl -benzo[ d] i soxazol e-5-car bal dehyde O N H 15
A mixtur® ofif-GetAyB8-mitrobehiy/Bicid (X5 ESI 0.825a61)i pyrididéz. @15L) and water
(I\/Hrlg. 1H NMR %DI\/BOdG) S. 10.10 (s, 1|—3 8.52 (s )
(1.5L) wag japated togeflyx. e thefiot neaption mixtyre was gdderd Igb/heéﬁ; {(10mol) portion

wise and BEGE o 0. F0E e oL P B L Bh D 5B B washed
with hot %tg‘te%l' Iﬂ!l% 4ﬁﬁr% @a%oﬁ?ﬁlﬁ%&g& %g?%cﬁﬁﬁp %éfgl?@s&)i%lteé Awith water

o0 Isop I'c acld A mxtudre o
(750mL) #ndBéidyfied with cOREATAi 08CI The kolid, otad@anmhs filtered, washed with
pyridine (1.5L) and water (1.5L) was heated to
water andrdefddundeFoathemhiot give denitrnisapthatie assds (Hgp 64 %KIMVN O4
(101119l1) portion w se and reflux for 72h. The hot
TLC, Chl@@i@’fmﬁ\‘leﬂiaﬂp rE3wBs 421 tered through celite and
washed 5 with hot water. The filtrate was concentrated
under vacuum residue diluted with water (750nL) and

Step II: 4-96 ﬂ@is‘éﬂhﬂ"atl{‘& £ HC1 at OC. The solid obtai ned was
fittered, wasned with water and dried under vacuumto

To a solut@ry 6f 4=1ﬂ"t1bri§oﬂt)lﬁﬂ§ﬁ& hald ©8ac0d5(/88d) ibAféthanbl G1.) was added Pd/C
Chl or of or m Met hanol , 7:3, R=0.2
(20%) and hydrogenated at RT for 4h. The reaction mixture was filtered through celite and

filtrate concentrated under vacuum to give 4-amino isophthalic acid (72g, 87%) as a solid.

TLC, Chloroform/Methanol, 7:3, R=0.4

Step I1: 4-Ox0-3.4-dihydroquinazoline-6-carboxylic acid

A mixture of 4-amino isophthalic acid (17g, 0.093mol) and formamide (85mL) was heated
at 180°C for 5h. The reaction mixture was cooled to RT and added acetone. The solid
precipitate thus obtained was stirred for 2h, filtered and dried to give 4-ox0-3,4-
dihydroquinazoline-6-carboxylic acid (11g, 61%).

TLC, Chloroform/Methanol, 8:2, R=0.25

Step IV: 4-Oxo0-3.4-dihydroquinazoline-6-methyl carboxylate

To a solution of 4-0x0-3,4-dihydroquinazoline-6-carboxylic acid (24g, 0.126mol) in dry
methanol (800mL) was added thionylchloride (37g) at 5°C and then refluxed at 80°C for
5h. The reaction mixture was concentrated under vacuum and crude taken in ethylacetate
(250mL). The organic layer was washed with 10% aqueous NaHCOs, water, brine and
dried. The solvent was removed under vacuum to give 4-oxo0-3,4-dihydroquinazoline-6-

methyl carboxylate (24g, 92%) as a solid.
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10 Step Il: 4-Amno isophthalic acid To a solution of
4-nitro isophthalic acid (98g, 0.457nol) in nethanol
w@ 2d0p/00m81 added Pd/ C (20% and hydrogenat ed apCTREP$003/050302

4h. The reaction mxture wa8 filtered through celite

and filtrate concentrated under vacuumto give

4-am no isophthalic acid (729, 87% as a solid. TLC,

Chl orof ormf Methanol, 7:3, R0.4 15 Step I11:

%n [=eg ol i ne- 6-carboxylic acid A

LG, Chl(?]rnox urlgdgﬂﬂghgcrg%gﬂl sophthalic acid (17g, 0.093npl)

and formam de (85nL) was heated at 180C for 5h. The

reaction mxture was cooled to RT and added acet one.
Step V: Maﬂwlﬁvnhh)roaummhﬂerﬁecarhmv ater ai ned was sti rred for

i ve. 4-0x0; 3, 4-

A mixtusg; iAot afi-?sﬂﬁqa@roauwﬁlﬁ YL S RDpiMal (@280 0.058mol) and
phosphonfe el SRR TN 081 b g By BaSh Pl ptmiploride was

distilled o?f sed 'éIfL'ldH‘ta‘kfen in et ?fla cetate (250mL). The organic layer was washed with
4- oxo- 3, 4- di hydr oqui nazol i ne- 6-carboxyli'c acid (24

10% aquedud 20aHCOS soldtipn, Amterpbhimecdnd dbiedl T heesoleeidesas removed under
thionylchloride (37g) at 5C and then refluxed at 80
vacuum apécrudhpurified rtéfa@qlunm @hrfamﬁ*@gr\mby QGE éﬂtqaageé@@ﬁd%thylacemte in

pe.cter . e Sl o S S Bb 1,  eba Tri

ne;apd_ i ed. The sol vent was renoved under
TLC, pet. %S&/Et(?‘&& Fl Rﬂ_%gg 3, 4-di hydr oqui nazol i ne-6- nethyl

LC-MS: Mﬁz}@@[yh%foemﬁ@wz; 199?@/[«’:12 3 slRAD 108 % , J=1.9Hz,
PCT/ EP2003/ 05030 Chloro orrril\/bt anol ,
1H), 839'@. ‘ICH)’J g ®pdd/ . /=0.6Hz, 8.5Hz, 1H), 7.79 (d, /=8.5Hz, lH) 390 (s 3H).
Met hyl - 4- chlorqu|nazoI|ne 6- carboxylate A m xture of
4- oxo- 3, 4- di hydroqui nol i n- 6- et hyl carboxyl ate (12g,
O 058nol) and 5 phosphorylchlorlde (180i nL) was

eated to reflu chlo
Intermedlatecéi i Pneparati y g{ meﬁw‘?’%ster

(250rrL) The organl c Iayer was vvashed W th 10%
aqueous NaHCO3 sol uti ater, brine and dried. The
sol vent was renoved acuum and crude purified
by col um chromat ogr phy si | |lca gel (30%

et hyl acetate in N

200 mg of methyl-4-chloroquinoline-6-carboxylate were strirred in 5 ml MeOH in the
presence of 1leq. of DIEA at 60°C for 24h. MeOH was evaporated and the crude residue
was taken up in EtOAc and washed with NH,4Cl affording a white solid sufficiently pure for
the next step.

HPLC: 2.3 min. LC-MS: M/Z ESI: 1.19 min, 219.17 (M+1).

The following intermediate was synthesized according to the synthesis of intermediate 8:

Intermediate 9: Preparation of 4-Methvlamino-quinazoline-6-carboxylic acid methyl ester
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pet. ether) to give
nmet hyl - 4- chl or oqui nazol i ne- 6-car boxyl ate (4.5g, 34%
w@sgooa/oembi d. 10 TLC, pet. ether/EtOAc, 1:1, RfpOI/BB2003/050302

LCMS: MZ ESI: 1.50 min, 223.19 (M+1). 1H NMR

(DVMSO-d6) 8 8.66 (d, J=1.9Hz, 1H), 8.39 (s, 1H), 8.30

(dd, J=0.6Hz, 8.5Hz, 1H), 7.79 (d, J=8.5Hz, 1H), 3.90

(s, 3H). Internediate 8: Preparation of

4- Met hoxy- qui nazol i neN6- cakboxylic acid nmethyl ester

ri Nb, N15 ,00 204 np°

nmet hyl - 4- chl or oqui

in5mM MOHIn th Fese eq. of DIEA at 60C

for 24h. MeOH was evaporated and the crude residue was

taken up in Et OAc andMhhshed wi®h NH4CL affording a

white solid sufficiently pure for the next step. 20

. = RO3ny- SEShR 3 A4y n, 219,17 (M) .

HPLC: l'l'lr%:g&'o{gFgl\}m/mﬁgd {%?gmgygtg gﬁ\%&? '%yﬁ\?hg)s'i zed according

to the synthesis of internediate 8 Internediate 9:

Preparati on of 4-Methyl am no-qui nazol i ne-6-carboxylic

acid methyl ester WD 2004/ 007491 PCT/ EP2003/ 050302 59
Intermediate 10: Rréparatibh of 4HFicthoxly-qRinaroling-G-¢aebaldelzydes] : 1. 06

mn, 218.31 (Mtl). Internediate 10: Preparation of

4- Met hoxy- qui nazol i nez:6-carbaldeh ride rN NH 5,00

This internediate d according to the
synt hesi s of int er\@gi at

tarting from 4-
Met hoxy- qui nazol i neNg- '

c Hcid methyl ester.
HPLC. 1.41 mn. LGMs| MZ ESI:||1.24 mn, 189.31
(MH) . (o] o

-~

This intermediate was prepared according to the synthesis of intermediate 5 starting from 4-
Methoxy-quinazoline-6-carboxylic acid methyl ester.

HPLC: 1.41 min. LC-MS: M/Z ESI: 1.24 min, 189.31 (M+1).

Intermediate 11: Preparation of 4-Methylamino-guinazoline-6-carbaldehyde

N

(\

N = H

_NH o

This intermediate was prepared according to the synthesis of intermediate 5 starting from 4-

Methylamino-quinazoline-6-carboxylic acid methyl ester.

HPLC: 1.3 min. LC-MS: M/Z ESI: 0.90 min, 188.34 (M+1).

Intermediate 12: Preparation of 4-Chloro-gquinazoline-6-carbaldehyde
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Internmedi ate 11: Preparation of

4- Met hyl am no- qui nazol i ne- 6-car bal dehyde rI N NH 10
WO Nid4007ibi s | nt ermedi ate was prepared accor di NnRCT/BP10hE050302

synthesis of internediate %0starting from 4-

Met hyl ai ni no- qui nazol i ne- 6-car boxylic acid nethyl

ester. HPLC. 1.3 min. LCMs: MZ ESI: 0.90 mn, 188.34

(Mtl). Internediate 12: Preparation of

4- Chl or o- qui nazol i ne- gt car hal dehyde WO 2004/ 007491

O Step I:
anol ,To a sol ution of

5 |c3k<y| ate (3.5q,

nethyl 4- chlorqu|n§ G
0.015nol) in dry THE (35nm.) at -25C was added

DI BAL-H (4.4g, 0.031n®l) and st®rred at -25C to RT for
2h. The reaction m xture was cooled to -10C and
guenched with 10% aqueous NaHCO3 (9nli). The reaction
m xture was extracted with ethylacetate (100ni),

bri ne and dried. The sol vent mas
_____ g0,y ve 4-chl oroqui nol i ne-6-y

o B g e LA By o 7o
(35mL) atzg;ggwggg?gﬁ% ngﬁ]Eg'rl 3&%% '85@21%6 g%rr%ﬁ sﬁ\%\fﬁeg[eigh@ﬂgb to RT for 2h.

The reactis $niMiirel Wwaperdodetl nanel (°€ 4gd @uéiibﬂeﬁo\kf)thafm’/osaqmdmﬂ NaHCOs
at RT for 30mn. 15 The reaction m xture was
(9mL). The teactiogemiptersusanakionsted rsith efhylaeatate (10PMHe), amhed with water,

brine and - e 3P RESb oL GROEH BARA HERHR ogoebwplarequinoline6-yl

I | ow solid. TLC, Chloroform Methanol, 9:1,
methanol @%g%}nt ernmedi ate 13: Preparation of

TLC, ChldrdthaAN e HdnBR R | Re-(63 s ar bal dehyde

Step I : 4-Chloroquinazoline-6-carboxaldehyde

To a solution of 4-chloroquinazoline-6-yl-methanol (3.5g, 0.018mol) in dry CHCl,
(100mL) was added Dess-Martin periodinane (8.4g, 0.019mol) and stirred at RT for 30min.
The reaction mixture was washed with 10% aqueous NaHCO; (75mL), water, brine and
dried. The solvent was removed under vacuum to give 4-chloroquinazoline-6-
carboxaldehyde (3g, 88%) as pale yellow solid.

TLC, Chloroform/Methanol, 9:1, R=0.6

Intermediate 13: Preparation of 4-Phenyl-quinazoline-6-carbaldehyde

N
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ri NNH O 20 WO 2004/007491 PCT/ EP2003/ 050302 61
4- Chl or o- qui nazol i ne- 6- car bal dehyde (50ng, 0.26mmuol),
weaOPPIEYY (13ng, 0.01mmol ), phenyl boroni ¢ acPdI/EBRNE 050302
0.52mmol ) and sodi um carbodate (sat. sol: 50ul) were
heated up in toluene at 100C for 12h. After
evaporation of the solvents, the residue was taken up
in ethyl acetate and washed with brine twice. Organic
C { I
4- Chloro-cgj‘lﬂﬁftﬁlﬁgyeg E:ag H;Qié ?%ﬁlg @2@1&%61%"_‘?5%?@132@ (gkrdm\egﬁtso .01mmol),
phenylbor&®icGcy® (@ﬁn%n@szﬁﬁﬁ&v) andfsoﬂﬁlﬁndﬁsbm% (gadl ol 50w 866 heated up
purity. HPL 68 min. LCMS. MZ ESI: 1.25 nin,
in toluene EBHOQBC(MII)Zh Arftezravepration af ther soduents.i the residue was taken up in

nmet h no- qui nazol i ne- 6-car bal de
iyt ooy B R O s B G anbpedand v

atcie R e TG L B ST PR Bive e 6200
of the deSIEédeg% witlg g5e f/g(ﬁ)ﬁ[rl was stirred during 2h at r.t.

ratron o e-sol vents and renmmi ni ng am ne under
HPLC: 2.48 @ifin. vacMsMfiA Bsiet 28un, 235.30 (M+1).
4- Di met hyl am no- qui nazol i ne- 6- car bal dehyde as a yel |l ow
solid, which was used for the next step wi t hout
Intermedidte rmh@remaxahwm ofitt i Bim¢thgtangine-gunp biFaag )
LC-MS: MZ ESl: 1.23 min, 202.33 (I\/H) 1H NI\/R (CDC13)
: §$10.19 (s, 1H, 8,70 (s, IH, 8.50 (d, J=3Hz, 1H),
8.15 (dd, J=3Hz, 9 %88 (d, J= 9Hz, IH). The
follow ng interned dtes | synthesized in a simlar
way using the suitadle ani nes~as H0 nucl eophiles. N
Internmediate MZ

N o

4-Chloro-quinazoline-6-carbaldehyde (200mg, 1mmol) was dissolved in 10ml dioxane. To
this solution was added a solution of dimethylamine in water (Seq.). The mixture was
stirred during 2h at r.t. Evaporation of the solvents and remaining amine under high
vacuum afforded pure 4-Dimethylamino-quinazoline-6-carbaldehyde as a yellow solid,
which was used for the next step without further purification (190mg = 91%).

HPLC: 0.91 min. LC-MS: M/Z ESI: 1.23 min, 202.33 (M+1). "H NMR (CDCI3) : §10.19
(s, 1H), 8.70 (s, 1H), 8.50 (d, J/=3Hz, 1H), 8.15 (dd, J=3Hz, 9Hz, 1H), 7.88 (d, J= 9Hz,
1H).

The following intermediates were synthesized in a similar way using the suitable amines as

nucleophiles.

N°. Intermediate M/Z
ESL(M-+1).

15 4-Piperidin-1-yl-quinazoline-6-carbaldehyde 242 .27




ESI: (M+1). 15

4- Pi peridin-1-yl-quinazoline-6-carbal dehyde 242. 27 WD
wQeo0aIu91 PCT/ EP2003/ 050302 62 16 PCT/EP2003/050302

4- Ammo- qui nazol i ne- 6- car balédehyde 174.18 17

4- Benzyl am no- qui nazol i ne- 6- car bal dehyde 264. 30 18

4-[ (Pyridi n-2-yl met hyl ) -am no] - qui nazol i ne- 6- car bal deh

yde 265.33 19

16 44%frﬁ126-ghﬁidzoﬁn¥16miﬂbﬁlde1@ﬂbnO] qui nazol i ne- 6- car bal Hehg, 18
vae

17 44B ¢yt impl- qpinpeo ks -6~ tarbhldelyydaaz ol i ne- 6- car bal dehy@64.30
257 31 21 A-Di et h\/l anm_no- mll nazoline-6-carbal r‘lrﬂ'\\/d

D

18 42[1§By12@m Mlmemyﬂbnmum} quipezglingrzesrbaldebydar bal dehlyd65.33

4426

19 41[216@%&3})”1111&1}1}%2&1%1 quipapolingsbreatbaldehydar boxyl i :265.33

20 | A BT SR L o ey bRl - car boxyl | 25731

21 4?{621’3;&9‘515“%3%3@]21%?’@ % F%eh I'peri di ne-4-carboxylitg ,230.28

22 46Mo¢p1ﬁﬁa¥h VAshifihazotthe36- ca?@al&el{ﬁewdr oxy- pi peridin-|24426
-yl )-qui naZol I ne- 6-car bal dehydé 258.30 27

23 146 Borhey Ihytlin il @f-Udy I-piperidine-3-carboxylic acid ethyl ester | 314.36
1-yl)-quinazoline-6-carbal dehyde 256 .32 28

24 14(6(E@1mbdrmnhyzolpl—ﬁeyh)mwrd1MQ—2mmh@gdlm agddedar bal deh
? 346.42 29 4-(4-Benzyl-piperidin- |
UW ?S-t?fw nazol i ne- 6- car bai dehyde 332.40 30 328.39

25 1- (;9? ml'—_c'gglg a%(hlﬁ é' '%lg)pdﬁ?ﬁgcg czgggx%]éc agifl ethyl ester | 314.36

2 4”@%5%#%2@ R D I 590 5 ot o 0

) (D

27 JA-MRleAas éﬂl@i’h—WylWthiélzoﬁﬁél@&eﬁb@lﬁ@h?d@ car boxyl i 256.32
aC| d nethyl ester g of Benzotri azol e-5-carboxylic

28 4gdi-Pherethyltpipstidin- Q@zlﬁqmmb}lxlmcaibakkehyéel in 20m | 346.42
DME_at 0C__To - this solution was added leq. _of NaH

29 4((663&11@t1-11m§1‘i¢3ﬁe1ml)ctiluirnélzodése -6searbaldghyde 30ni n at D832.40

o
C .ol UV

30| 4rlde(h? h@ﬁf‘ﬂl’ﬁﬂgbr@‘ééilﬁ%‘fmlliﬂurr@m}é@e Hedmaliehsae on) 33638

R A A R e T R P

fiTtered to afford T g of crude
Inter medlMDets Ryl pREREALSL BF MI&NHTI-SBARANNLIE- RELBDOTG B YL PRy RSter

three arrrerent reglo-

1 g of Benzotriazole-5-carboxylic acid methyl ester (5.64mmol) was dissolved in 20ml
DMF at 0°C. To this solution was added leq. of NaH (60%) at 0°C. The mixture was
stirred for 30min at 0°C, 801 mg (leq.) of Methyliodide were slowly added, and the
resulting reaction mixture was stirred for 2h at rt. EtOAc was added and the organic layer
was washed extensively with brine and water, dried over MgSO4 and filtered to afford 1g
of crude Methyl-benzotriazole-5-carboxylic acid methyl ester as three different regio-

isomers. The separation was performed on silica gel using EtOAc/CH 3:7 as eluents.

Intermediate 32a: 2-Methyl-2H-benzotriazole-5-carboxylic acid methyl ester
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15

i soners. The separation was perfornmed on silica gel
using EtQAc/CH 3:7 as eluents. Internedi ate 32a:
WQ20vB0bMbt 2H benzot ri azol e- 5-car b6xyl i c aci d meCTEP2003/050302

ester WD 2004/ 007491 PCT/ EB2003/ 050302 63 -NNO O

2- Met hyl - 2H-benzotri azol e-5-carboxylic acid nethyl

ester eluted as first fraction (250ngy, 229%. HPLC

2.32 min. 1H NWVR (DMSO d6) 88.56 (s, 1H), 8.02 (d,

J=9Hz, 1H), 7.93 (d, J 9 1H), 4.55 (s, 3H), 3.90

(s, 1H). 5 Internedi @
3- Met hyl - 3H benzotrl"g e d
ester NeNIC NO N
3- Met hyl - 3H benzotri azol e-5-carlpoxylic acid nethyl
ester eluted as 2nd fractl on (1%0 ,  12% . HPLC
2- Methyl—?I:gI'gﬁnzojcji@zolga'\glza r?o%% ﬁ?zy? %ﬁ(_q)r ,elqlt‘% §s ?t‘g%t&%éﬁdt,ion (250mg,
; e t _
2200 HPRCTB i TR REf 5 0 05 (i 10,793

J=9Hz, Hﬁ%ﬁfgﬁ’ SIHI’ é?nz St ﬁﬂzz'zol e-5-carboxylic acid nethyl

ester eluted as 3d fraction (135ng, 15 129 . HPLC
IntermediZteBPbABIMet lbﬂﬁ—t{dﬁm&@e 8-dulbex(lic adidmetByldstéd,
; 1H), 4.35 (s, 3H), 3.90 (s,
3H) WO 2004/ 007491 PCT/ EP2003/ 050302 64 Internedi ate
33: 2-Met hyl - 2H benz/n ri | e- - car bal dehyde

ar bobyl ic acid nethyl

N\l o
N

~

o)

3-Methyl-3H-benzotriazole-5-carboxylic acid methyl ester eluted as 2™ fraction (130mg ,
12%). HPLC: 2.03 min. 'H NMR (DMSO0-d6) §8.56 (s, 1H), 8.13 (d, J=6Hz, 1H), 7.93 (d,
J=9Hz, 1H), 4.39 (s, 3H), 3.92 (s, 3H).

Intermediate 32¢: 1-Methvyl-1H-benzotriazole-5-carboxylic acid methyl ester

1-Methyl-1H-benzotriazole-5-carboxylic acid methyl ester eluted as 3" fraction (135mg ,
12%). HPLC: 2.03 min. 'H NMR (DMSO-d6) §8.62 (s, 1H), 8.11 (d, J=9Hz, 1H), 7.97(d,
9Hz, 1H), 4.35 (s, 3H), 3.90 (s, 3H).



N~ - NIy~-N~ H O This internedi ate has been
synt hesi zed according to the synthesis of internediate
WG 208/00m391 2- Met hyl - 2H benzot ri azol e- 5- car boxyl PCT/BR1003/050302
met hyl (internmedi ate 32a) &$ter as starting 5 point.
HPLC. 1.88 min. |H NWR (DMSO d6) 810.12 (s, 1H), 8.65
(s, 1H), 8.06 (d, J=9Hz, 1H), 7.85 (d, J 9Hz, 1H),
4.57 (s, 3H). Internedi ate 34:
Intelrnedlﬁte'\@ M hlyRerr BéhiAA e 5-6abARIAGHYde ~N N NH O
Thi's T nternedi at e has been synthésized according to
the synthesis of internediate 5 using
3- Met hyl - 3H benzotri azq{|e- gar boxylic acid nethyl
ester (int er medi at e d arting point. HPLC
1.49 mn. "H NWR ( 1. 1H), 8.54 (s,
1H), 8.20 (d, J 9Hz i , J:9Hz, 1H), 4.41
(s, 3H). 15 | nt er medi ate 35: 1- et hyl -
H benzotri azol e- 5- carbal dehyde N™ N N/ H 0 W

This intelﬁ%% H4:0 %éé%%eﬁggéﬁf g%g 232 tPthe'dy %hés?% glh?%cﬁate 5 using

€en syn I'Zzed accor di 10t He syn
2- MethyllZH-fb%ﬂE&'ri%QSI@Slb‘él!rllS&(yhc acid me %1 (mtermedlate 32a) ester as starting
1- Met hyl -1 Hbenzot ri azol e-5-carboxylic acid nethyl
point. ester as starti ng p0| nt (| nter nmedi at e 320) HPLC:
1.49 min. LCMS mn, 162.32 (M1).
HPLC: 1.&&@1@&5@% (EMSO d6) 8 10. 12 (s 1H), 8.65 (s, lH) 8.06 (d J 9Hz 1H),

7.85 (d, /=9Hz, 1H), 4.57 (s, 3H).

Intermediate 34: 3-Methyl-3H-benzotriazole-5-carbaldehyde

This intermediate has been synthesized according to the synthesis of intermediate 5 using
3-Methyl-3H-benzotriazole-5-carboxylic acid methyl ester (intermediate 32b) as starting
point.

HPLC: 1.49 min. '"H NMR (DMSO0-d6) 8 10.18 (s, 1H), 8.54 (s, 1H), 8.20 (d, /=9Hz, 1H),
7.88(d, /=9Hz, 1H), 4.41 (s, 3H).

Intermediate 35: 1-Methyl-1H-benzotriazole-5-carbaldehyde
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5 10.13 (s, 1H), 8.70 (s, 1H), 8.05 (s, 2H), 4.36 (s,
3H). Internedi ate 36:
WG 2(04/089401 no- 3- et hyl am no- benzyl i dene) - t hi azol Pdi/RR2083/650302
-dione H2ZNHINS O 6-N @H10 Step | : 3-Fluoro
4-nitro benzyl al cohol (Bioof g-. Med. Chem 7, 1999,
2647) To an ice-cool ed suspensi on of NaBH4 (204ny,
5.4mmol, 2eq.) in THE (1 OLnL) was added dropw se
This interRiedidte s bekh sy atHRE1I£AI e cGeisl (AR BmtheslFHP Hterm&Aate 5 using
in THE (1 G nL) over 30 m nutes. BF3-Et20 (7.3mol,
1-Methy1-d H-bgnzotnasoldi§roaablshediccioip m ety bester @0staiting! gsint (ihtermediate
solution was stirred at roomtenperature over night.
32¢).  IN HO was added dropwi se to quench 15 NaBH4 excess.

o 53 LR et R R T e bl TS s 00
j j dth
1013, BRI0HD G2 485490, 0 G4 1901 e S

4-nitro benzyl al cohol (92%vyield). The conmpound was
used in the followng step with no further
purification. 1H NVR 6=(400 MHz, CDCl3): 7.97 (m
Intermedidtd) 36: 7544 Aifind Bl ethvlahfnbBenkliderte) AhidAdNid&td)-2.4-&@ne
Step TT: 3-Fluoro 4-nitro benzyl aldehyde 3-fluoro
4-nitro benzyl al cohol (116ng, 0.68nmmol, |eqg.) was
di ssol ved in DCM (]m)zrn nd treated with Mi02 (580ng,
6. 73rnnol, [0eqg.) and t pension stirred at room
WO 2004/ 007491 PCT/ 0302 66 tenperature over
ni ght. M02 was fil t he suspensi on usi ng
celite and the solvept evaporated to give the
correspondi ng al deliyde as a white=s@lid (66% yield).
1H NVR. 8=(400 MHz, CDC13): 9, (s, 1H CHO, 8.08
(m 1H ArH), 7.78 (m 2H, }F)

Step I : 3-Fluoro 4-nitro benzyl alcohol (Bicorg. Med. Chem. 7, 1999, 2647)
To an ice-cooled suspension of NaBH4 (204mg, 5.4mmol, 2eq.) in THF (10mL) was added

dropwise 3-fluoro 4-nitro benzoic acid (500mg, 2.7mmol, leq.) in THF (10mL) over 30
minutes. BF3-Et,O (7.3mmol, 2.7eq.) was then added dropwise over 30 minutes. The
solution was stirred at room temperature over night. 1IN HCI was added dropwise to quench
NaBH; excess. The solvent was removed iz vacuo, the residue dissolved in DCM, washed
with water, brine. The organic layer was then dried over MgSQO, and the solvent removed in
vacuo to give 425 mg of 3-fluoro 4-nitro benzyl alcohol (92% yield). The compound was
used in the following step with no further purification.

'H NMR: $=(400 MHz, CDCl): 7.97 (m, 1H), 7.28 (m, 1H), 7.18 (m, 1I), 4.75 (m, 2H).

Step II: 3-Fluoro 4-nitro benzyl aldehyde
3-fluoro 4-nitro benzyl alcohol (116mg, 0.68mmol, leq.) was dissolved in DCM (10ml)

and treated with MnO, (580mg, 6.73mmol, 10eq.) and the suspension stirred at room
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Step I11:
5-(3-Fl uoro-4-nitro-benzylidene)-thiazolidine-2,4-dion
we@2qod/ oot Chein. 37, 2, 1994 322 A m xture OPCT/EP2003/050302
3-fluoro 4-nitro benzyl al dehyde (280ng, 1.65mol,
l eq.), thiazolidine-dione (193ng, 1.65mml, leq.) and
(3-alanine (95ng, 1.I1mol, 0.65eq.) in acetic acid
(5m.) was 10 stirred over night at 100C. The cool ed
temperatur € det Yol MHOS WSTiRe@adoff ah¥auSperdich abinr &Jité @hd kthe solvent
hour. Thé precipitated product was filtered and washed
evaporatedito lgivertler camespiinidar dldelyydd ak 4 néhitef salal (GOP6gield).as a
1 yel l ow orange solid (77%yield). 1H NVR 8:%2‘?0 VHz,
H NMR{ 68840 Hzg @DCllay; 908 (sor Hil, CA763 8i08, (mp1HarApH),77.58 (m, 2H,
(s, 1H CH=C). 15 Step IV: 5 -
ArH). (3- Et hyl am no- 4-ni tro-benz,
l'id)-thiazolidine-2,4-dione
5- (3-Fluoro-4-nitro-benzylidene)-thiazolidine-2,4-dion
34 ; B8 lidHes3 Al Yiede! (V. OMed( @ohn. 37, 2
and TEA , L. DI, Ze(.) and a sofution O
1994, 328t hyl ami ne (2eq.) was added. The reaction mxture was
) shaken at 60C over night. The solvent was 20 renoved )
A mixtur¢ of §aftueroahaitre bedrgd adeyele@8§0ime, dtdiymned et e b thiadolidine-dione

washed wi.th_10% anmoni um_ chl ori de aqueous sol ut.i on,

(193mg, lrhemepeanpe.) Iaagddr-akainc i oeae.oh 1 Napdo £-Gaeg )k inecstie gl (SmL) was

. evapor.a t jve t correspandi ng aniljne ) ]
stirred ovEE AR AL JDO5E- Eh¥ b eRaGami FRRR iondrsgoryster ppd stirred for
t hour. THE K tb RBrell hightbe Wk ke Al REURMM S R rfedlo yield the
final prodet 49a JeHbiw/ b8 BbHE i(PTYOicld). _ o

5- (3- Ethyl am no-'4-ni tro-benzyli dene)-thi azol i di ne-2, 4-
'H NMR dde()( MHZHFCDg )£ )t8.0(mof 1 dpdirkty Ay6R aayH, tArHB 7.53 (s, 1H,
eq.) in water was slowy added foll owed by an aqueous
CH=C). sol ution of K2008. The reaction mixture was refl uxed
over night. THF was renoved in vacuo and residue
extracted with ethyl acetate The organic | ayer was
Step I'V: 34(3-dttholnYibo 2004 O OéAa i REEN-EMABOBAReIBAdiohd Na2SO4
and the solvent evaporated to give the corresponding

5-(3-Fluoamidtniteo-Henzyl stene - thisdn] shnevdsd - disresd @00yt 0 mol, leq.), was
urther purifi c(gti on. The follow ng internedi ates were

:
dissolved gpniPfydl(Sar-) andy THAi(R88LLkay - uRIeds 29tk) 80¢ anlBtigRioleghylamine

(2eq.) wad added. The reaction mixture was shaken at 60°C over night. The solvent was

removed in vacuo and residue dissolved in ethyl acetate and washed with 10% ammonium
chloride aqueous solution. The organic layer was dried on Na,SO, and the solvent
evaporated to give the corresponding aniline derivative as either red oil, which was used for

the next step without further purification.

Step V: 5-(3-Ethylamino-4-amino-benzylidene)-thiazolidine-2.4-dione

To a stirred solution of 5-(3-Ethylamino-4-nitro-benzylidene)-thiazolidine-2,4-dione in
THF, a solution of sodium hydrosulfite (3 eq.) in water was slowly added followed by an
aqueous solution of K,COs. The reaction mixture was refluxed over night. THF was

removed in vacuo and residue extracted with ethyl acetate The organic layer was dried on



5 nucl eophil es as described in step IV of internedi ate
36. The so-obtai ned 3-al kyl am no- 4-
woeaoroeaenzyl i dene) -t hi azol i di ne- 2, 4- di ones WePE&I/EP2003/050302
reduced as described in step V of internediate 36
af f ordi ng
3-al kyl am no- 4- am no- benzyl i dene) -t hi azol i di ne-2, 4-di o
nes. N. Internediate MZ ESI:(Ml) 37
NaySOq4 aﬁd e Ablvent SvAdpbraedny %ﬂa@the asfreponbfiz milide delvhlivez®hich was
l'i di ne-2, 4-di one 368. 38
Lmed\NﬁhéuqaQAﬁnﬂnﬂ3nﬁﬁkﬂﬁenr|fIuoronethyl-phenyl)-ethylanino]
- benzyl i dene} thiazolidine-2,4-dione 408.12 39
5-{4- Am no- 3-[ 2- (4- hydr oxy- phenyl ) - et hyl am no] - benzyl i

o ot b L LTS G RO v s s
nucleophi%né@ g%(ﬁfﬂeg ﬁyﬁéﬁ ITQ/'XQ g:ﬁ@f:g@ﬁ{é §62¢hd SBESUInedSH-Glkylamino-4-

nitro- benﬁg‘lidéﬂ@) tlﬁaﬁ’cblldﬁéﬂ%ﬂﬁ@ﬁ&] ~WeRzZ el deste} as tdusadbed dimestep V  of
4-di one 409.21 42

mtermedl&te{% afforibng 3pqlky lastihg+4-hitinybenoy lideng) eiakglijinerd, Aejiones.
benzyl i dene}- thiazolidine-2,4-dione 331.1 43 5-
{4 Ami no- 3- [2 (3 4- di met hoxy phenyl) et hyI am no] - benzy

0 l III aLUI I UI 1= L ’-I- UI UITC '-I-UU LJ. ’-I-’-I-
N°. Inte%n‘f‘ﬁ i no-3-(4-trifluoronethyl-benzyl am no) - benzyl i ceM/Z
ne] thiazolidine-2,4-dione 394.15 45 4- ESI:(M+1)

37 | ST T oy P By Sl MY AU TERgY Honed K ogR sy Hgodione | 368.2

38 |5 e T B G070 L e ERgOb GR0B2 6o |-

thia#blidine-2,4-dione _ 408.12
5- [ 4- Al ni no- 3- (2- benzo[ 1, 3] di oxol - 4-yl - et hyl ani no) - bén

39 ‘4zykllm1den3}][2 (4Hiyalzoky-gheey 3-ethglianriso BBénRbideAs} -
-{4- Ami no- 3-[ 2- ( 2- phenoxy- phenyl ) - et hyl am no] - benzyl|i

thlam.;lhﬂépe -2,4-dione 356.13
40 | 4-]2-Amino-5-(2,4-dioxo-thiazolidin-5-ylidenemethyl)-phenylamino]-

cyclohexanecarboxylic acid methyl ester 376.35
41 | 5-{4-Amino-3-[2-(1H-indol-3-yl)-ethylamino]-benzylidene}-thiazolidine-

2,4-dione 409.21

42 | 5-{4-Amino-3-[(1-methyl-1H-pyrazol-4-ylmethyl)-amino]-benzylidene} -
thiazolidine-2,4-dione 331.1

43 | 5-{4-Amino-3-[2-(3,4-dimethoxy-phenyl)-ethylamino]-benzylidene}-
thiazolidine-2,4-dione 400.21

44 | 5-[4-Amino-3-(4-trifluoromethyl-benzylamino)-benzylidene]-
thiazolidine-2,4-dione 394.15

45 | 4-[2-Amino-5-(2,4-dioxo-thiazolidin-5-ylidenemethy{)-phenylamino]-

cyclohexanecarboxylic acid 362.17

46 | 5-(4-Amino-3-isobutylamino-benzylidene)-thiazolidine-2,4-dione 292.22
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t hi azol i di ne-2, 4-di one 432.28 49

5-[ 4- Am no- 3- ( 3, 3-di phenyl - propyl ai ni no) - benzyl i dene] -
wao hioamai4pdi ne- 2, 4 di one 430.27 50 PCT/EP2003/050302

5- (4- Ami no- 3- prop- 2- ynyl anmiédio- benzyl i dene) -t hi azol i d
e-2,4-dione 274.21 51 5- [4-Am no-3
- (2- met hoxy- benzyl am no) - benzyl i dene]
-thi azolidine-2,4 dione 356.23 52 5-

n

47

5-[4E Anfino B 3-He iz of 11 Hdickoll -BM%)]alﬁ'fﬂd’)%aﬂ?ﬁé&hé]dene} t
i azol i dine-2,4 dione 316
ﬂllasohdlllmfa ﬁﬂh@lepropyl ani no- benzyl i dene) -t hi azol i di ne- 2,

278 16

4384.26

48

5 Araon g3 G aheroshariony Dppeslam el fenamdardbonzyl | d

z I|d|ne 2,4-dione 432.23 Internedi ate 55:
ﬂ“a%f‘%‘il%&ég& %ecar baI dehyde N H Step I:

e
432.28

49

ST B 59 A RAT T, B S0 A e gl S e

dlon@oo m of THE To thi s solution was slowy added
thionylchloride (42nml, 5eq.). The reaction

rk;

430.27

50

5-(4aBohinoi% >pldpr2-yatyilam éth- haﬁzy]/aiemeytthmaz@l@dmefﬂ ddieng
followed by HPLC quenching the sanple with NHAOH

274.21

51

5-[4apmipo3h(2mathexyrbenay lamino sbenzylidgnahtlonialidine<, 4-
di resent, the solvent was renpbved under reduced
r%r essure and SCC12 was chased vvith tol uene 3 tinmes.

356.23

52

—

- (R A B e e e riReofighe 2.0

dKH%OO4/OO7491 PCT/ EP2003/ 050302 69 HPLC: 1.114 min. 1H 3169

NMR (DVBO-d6) 6 9.01-7.40 (m 5H). Step I:

53

5-(4Qh1ina - pregpydar BicBéEaN MR e)-thiazdlidide Tegkdidheask under

argon was placed Quinoxaline-6-carbonyl chloride in

278.16

54

5-{4600minoe3 - [ZMheﬁoxym}@nsl)Fezﬂlytammmﬂs—badmelaﬂdnel}hl um
tri-tert-butoxyal um nohydride (1 eq.) at -78C 5 over
thla@lﬁhﬂe 21%diongact i on was kept at that tenperature for

432.23

Sh— ThenmTcewas added;—andthe

Intermediate 55: Quinoxaline-6-carbaldehyde

sel

Step I: Quinoxaline-6-carbonyl chloride

In a 11 3 neck flask was placed Quinoxaline-6-carboxylic acid (20.2 g) in 500 ml of THF.
To this solution was slowly added thionylchloride (42ml, Seq.). The reaction mechanically
stitred was warmed up to reflux and followed by HPLC quenching the sample with
NH4OH. After 3h at reflux no more starting material was present, the solvent was removed

under reduced pressure and SOCl, was chased with toluene 3 times. The solid was

suspended in 100 ml EtOAc and filtered to obtain 23.47g of a beige solid.
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reaction was diluted with AcOEt and filtrated over
celite. The two |ayers were separated and the organic
w@bagmeomas washed with NaHCO3 sat. PCT/EP2003/050302

Qui noxal i ne- 6- car bal dehyde 6vas obt ai ned upon

evaporating the solvent in 73%yield as yell ow sh

solid. HPLC. 1.49 mn. LGMs. MZ ESI: 0.81 mn,

159.37(Mm+1). 1H NMR (CDC13) 6 10.28 (s, 10 1H), 8.97
HPLC: 1(1&14181%) IHSNMREP) Sﬁld6ﬁ8§701(-94 %, 51952, 2H).

Internediate 5 Benzothi azol e- 6- carba dehyde CO SH

This internedi ate was synthesized as seen in the

Step I: QsidkhEst-$-@ibalderydedi ate 55 starting from
Benzot hi azol e- 6- carboxylic acid. The overall yield was

Inall 3-3@916 flagk wRle: argoy asi MacedOnBioxillifieHstar bﬁan?cltﬂDmde m 6001n1 of
4.27 ((Mrl) (DVvsQ-d6) 8 10.1
DME. TO( is gq]oltlorgv% :'\l{gl:fha um grl-ggrt(bqqoxy@lblmngol]xdl (Cb: (11¢q) ) at —78°C

over 1.5 lbnﬁ%r %%%@%iva%éqﬁgg f%%g}g %13 SE Tﬁ%ﬁ ?4%' %SQ Xg(?ed and the
reaction Wi &l s %‘WE@&?@E&E&FH 55(/998@1{[% h?lié m}%ﬁg %vqu separated

i nternedi ate 1 usi ng ace br o
and the ofesli@pRaseswad %EhétgwiﬂhtNﬁH€103 ﬁteQaiﬂoxﬁhﬁédS 5%Idehyde was
LCMS: MZ ESI: 1.55 mn, 161.34 (Mtl). 1H NMWR
obtained gp]msey@m)ra‘gng the Q@lvem]—m 73%25{]16](dda,s yell:olmﬁlh—lsohd—l) 7.92
7,88-7.84(dd, J=1.
HPLC: 148 i 165 1\(1@ NV ziE S 81 5(11111;4}59 @7@51+(1g PQMM’R (CDCI3) 5 10.28 (s,

1), 8.97¢% SIOEE6E AY, & PIQ BLYHL - 5 carbal dehyde O

Intermediate 56: Benzothiazole-6-carbaldehyde

N

< 0

S

H

This intermediate was synthesized as seen in the synthesis of intermediate 55 starting from
Benzothiazole-6-carboxylic acid. The overall yield was 38%.
HPLC: 1.92 min. LC-MS: M/Z ESI: 0.97 min, 164.27 (M+1). "H NMR (DMS0-d6) § 10.1
(s, 1H), 9.60 (s, 1H), 8.60 (s, 1H), 8.20 (m, 1H), 8.10 (d, 1H).

Intermediate 57: 3-Methyl-benzofuran-5-carbaldehyde

(0

\ 0



Br H Step I:
2, 3-Di brono- 2, 3- di hydr o- benzof ur an- 5- car bal dehyde
wo niogioomdi ate 1 (2g, 13. 7mmmol) was di ssol ved i PCT/ER1003/050302
CHC13 and cooled to -10C. 76 this 10 was added a
solution of Br2 in CHC13 (1.55 eq., c=4.162npl1/1). The
reaction mxture turned dark and was allowed to reach
r.t. during Ih. HPLC indicated conplete addition of
This interP{&QMARSyas R eSRAMBRSu A he! QR Mlﬁgaﬁrﬁgiln‘i'&ilﬂ&r?usmg Ethyl-2—
evapor at ed under reduced pressure affording a reddis
acetyl-4- lﬁbkndp‘heﬁogy ac&atd as sthitaty maserisd eOvéil yibkl 5@t st ep
wi t hout further purlflcation 15 HPLC. 3.43 min Step
LC-MS: M/Z ESI Br&ﬁrmuﬂlélb%ﬁMﬂr)adiNMBr@Mﬂé%dﬁé 0.4 (s, lH) 8.21 (d,

J=1.5Hz tHQrYjP%(@n:H3312dilﬁ£bd?§&-748é(f¥bdmlaﬁﬂ5- 14}, al 2ehilded, /~8.5Hz,
( in dry et hanol (I15rnL) was added a sol ution of

1H), 225&@1—3](% 2 eq.) in dry ethanol (14nlL) and refluxed at
70C for I h. The reaction m xture was cool ed, diluted

Intermedi\gfjté 518 :@ﬁ&m%nge%tfﬁ&?r §-§a¥ﬂg}l£el@ea QAc (3x350m). The
er, brine and dri ed.

The sol vent was renoved under vacuum and the residue
was purified by fl aslb chr grat ogr aphy ( pet.

et her/ Et OAc 99. 5: 0. ' the title conpound as a
pal e yell ow solid (% . yield=78%. WO
2004/ 007491 PCT/ EP20 5¢ AQPLC: 3.35 min.
1HNMR (DVSO-d6, 300 WHz) 8 10.12 (s, 1H), 8.47 (s,
1H), 8.14 (d, J=1.BrHz, 1H), 7.P7 (dd, J=8.6,1.5 Hz,
1H), 7.87 (d, J=8.6 Hz, 1H). Internediate 59:

3- Phenyl et hynyl - benzof ur an- 5- car bal dehde O O H5 In

Step I: 2, ? ]ﬁl’iﬁ‘orhbafg cﬁh@cﬁl%ngeﬂzo SRS WA RaRkbal dehyde (1 g,

0T ) —wWere uf SSoi Ve T ——anhydr ous STHE (501nl). To
Intermedffahé $ (13,@81 ﬁ%@ﬁb]z wlﬁrdlég(ﬂ%a B §0rhl UH@BdedO&S&E@ we) 0°C. To this
un{11) chloride (160ny,

was adde&aqsolutldmd)f B40npCHT12 (hdb ))egaru-4. 162m01/1)’ The reactlon 1n1xtu1e turned
dark and was allowed to reach r.t. during lh. HPLC indicated complete addition of
bromine. The solvent and remaining bromine were evaporated under reduced pressure
affording a reddish oil (4.1g = 90%), which was used for the next step without further
purification.

HPLC: 3.43 min

Step IT: 3-Bromo-1-benzofuran-5-carbaldehyde
To a solution of 2,3-dibromo-2,3-dihydro-1-benzofuran-5-carbaldehyde (4.1g) in dry
ethanol (15mL) was added a solution of KOH (2.2 eq.) in dry ethanol (14mL) and refluxed

at 70°C for 1h. The reaction mixture was cooled, diluted with water and extracted with
FtOAc (3x50mL). The organic layer was washed with water, brine and dried. The solvent
was removed under vacuum and the residue was purified by flash chromatography (pet.
ether/EtOAc 99.5:0.5) to give the title compound as a pale yellow solid (2.91g (80%pure),
yield=78%).



Phenyl acetyl ene (897ng, 8.8mmbl). The reaction was
heated at 55C for 2 days. The crude was filtered

wa boogiglaocel ite and purified on silicagel usinPCEEP2003/050302
el uent cycl ohexan-ethyl acétate 10 (7-3) affording
680my (yield: 56% HPLC. 4.71 min. 1H NVR (DVBO-d6) 8
10.14 (s, 1H), 864(s 1H), 8.38 (s, IH, 7.97 (dd,
J=1..5Hz, 8.3Hz, 7.90 (d, J=8.6Hz, 1H), 7.65 (m

Ny I t
HPLC: 3§i{(;-l}5mlllfonnﬂmgqe%ﬁlg$ u?adrzi %0 ; agrlg})llzc ang gt4h7 QS 1H2 514 (@,
J= 15HZQH 797Qdd! H8.4.5.5 HA 15H»3af7®'«7 (dvye8.6 Hz, 1H).
r omo- 1- benzof ur an- 5- carbaldeﬁyde (5 OOng,
2 221nnol) was dissolved in 7 m of ACN To this
Intermediatel 3% i3eRhewad etinayd beRhSufdn-I6arbaldddyderol ) ,
Pd(11)acetate (500mg, WO 2004/ 007491 PCT/ EP2003/ 050302
72 2.2mmol ), Et3N (073nmL, 5. 55mm|) and finally
acrylic acid ethyl ester (2%
was seal ed and the reactio
hour. The crude was filtekre lite to elimnate
i norgani ¢ contam nations; S were evaporat ed
and the crude was pur' cagel
chr omat ogr aphy usi ng £ycl ohexane- AcOEt .95-5 to 50 5
50. A pale yellg ol i d was obt ai ned H)O
yiel d:42% . HP 69 m n. 1H NV ( DMSO d6) 8 10.15
(s, 1H), 8.70 (% A, 7.97 (d, J9Hz 1H), 7.88 (s,
H, 7.82 (s, 1H),76.76 (d, J 15Hz, H, 4.23 (q,

1
s Tna dry figg S Brpiioy e st s by daAd Z%éné&te BesEy fplved in
anhydrou?%'[—ﬂ: 65 o 1%r1}. L waR e und& K’Pé&ﬁ’ Blse@{fﬁhe%%physpcﬁme)

palladium(II) chloride (160mg, 0.2mmol), TEA (2.81mL, 5eq.), Cul (40mg, 0.2mmol) and

Phenylacetylene (897mg, 8.8mmol). The reaction was heated at 55°C for 2 days. The crude

was filtered through celite and purified on silicagel using as eluent cyclohexan-ethyl acetate
10 (7-3) affording 680mg (yield: 56%)

HPLC: 4.71 min. '"H NMR (DMSO-d6) § 10.14 (s, 1H), 8.64 (s, 1H), 8.38 (s, 1H), 7.97 (dd,

J=1.5Hz, 8.3Hz, 1H), 7.90 (d, /=8.6Hz, 1H), 7.65 (m, 2H), 7.46 (m, 3H).

Intermediate 60: 3-(5-Formyl-benzofuran-3-yl)-acrylic acid ethyl ester

15  In a sealed tube 3-Bromo-1-benzofuran-5-carbaldehyde (500mg, 2.22mmol) was dissolved
in 7 ml of ACN. To this solution was added PPh; (1.16g, 4.44mmol), Pd(Il)acetate (500mg,
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OO O Step I: 3-Am no-4-hydroxy-benzoic acid nethyl
ester To a 2000mL t hree-necked fl ask contai ning
W@20§d400@9Y%- hydr oxy- benzoi c acid nethyl ester ¥dBEP2003/050302
218mmol ) in MeOH (860nil; 20%ols) was added pal | adi um
on carbon in water (2g in 15 10M of water). AnmoDni um
formate (68.76g, 5eq.) was added in a single portion
under stirring. After 2 to 3 m nutes a suspension was
2.2mmol o EsBN\(@d3mdnd.§ ﬁmmﬁﬂ?hﬂd finallse@drili©aridQthy t &taQC.4 1|rﬁl3 22mmol).
bath was used to cool reaction mxture to 20C and t
The tube W@&@@ﬁll@d andshe reaction was hewa aivd 20Wrifouoes hawt. The crude was

Ietl more yell ow col qr) actlon m xture
fltered o, Q8 i daIate osEa £0pf natflm% Gtalkes Crere ghaporated and
the crude 8 AGEHS S| RRuRP OGP R RN AR Bs-5 0 0.
50. A pald glmmv)sohafwa%s%héd W Wi rdgg?%zd twice wth

water, dried over d concentrated to
HPLC: 3.69 vigina ' FINeRIR DIMSOL& 53&16515 8. 7@%@95”@7?@1} 9Hz 1H),
PCT/ EP2003/ 050302 73 LC- M5 Z SI: 0.81 min 6
7.88 (s, 1ML B2 $6,elH),16.76 (d, /=15Hz, lH) 4.23 (q, J=6Hz, 12Hz, 2H), 1.28 (t
I?Qf Di hydr o- 2H benzo[ 1, 4] oxazi ne- 6- car boxyl ic acid
J=9Hz, 3 t hyl ester*hydrochloride To a 2000nil three-necked
flask under N2 containing 3-Am no- 4 hydr oxy- benzoi c

Intermedi t%,,(gl ﬁ,ﬁﬂw - erzéﬁlﬂ%xgzmls? "c Mé&;@%l ester 6-

methv] estdp OnNe porti on foll ovved by 1, 2di br onoet hane (65,
‘L‘Ae‘e?q.) in one portion. The reaction mxture was

stirred at 70C for 12h. Tenperature was allowed to
cool down to RT, and HC was added until pH=8, and
extraction was perforned usihg diethyl ether (3

*200m ). The organiic phase wg vvé\hed W th water
(2*200m ) and dri eé over N-MVK

and concentrated to
afford a brown r I th sob-¢, which was taken up
again in 10 di ethyl @hex (450nl)\and THE (50m ) and
filtered to renmove a whit® solid. Fo-Ohe filtrate was
added HCL1IN, and diethyl ether (H30n) was added,
suspensi on was stirred at RT for m nut es and
filtered to give 27.6g of crude probduct. The aqueous
phases were again extracted wWth ethyl acetate to

Step I: 3- ff.or_ql_ dgl fe grllzmc aci 1101£:th Eggtlej:%t' The combi ned

To a 2000ml three-necked flask containing 3-Nitro-4-hydroxy-benzoic acid methyl ester
(43g, 218mmol) in MeOH (860ml; 20vols) was added palladium on carbon in water (2g in
10ml of water). Ammonium formiate (68.76g, 5eq.) was added in a single portion under
stirring. After 2 to 3 minutes a suspension was observed, and temperature rised from 20°C
to 30°C. Ice bath was used to cool reaction mixture to 20°C and the reaction was stirred at
20°C for 40minutes until completion (no more yellow color). Reaction mixture was filtered
on silica plug, rinsed with MeOH, and the filtrate was concentrated under vacuum to give a
green oil which was taken up in ethyl acetate (400ml). The organic phase was washed twice
with water, dried over MgSO,, filtered and concentrated to give a cream solid m=31.35g
(86%).
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(329) were recrystallised fromEtOH (420nl; |3vols) to
give after filtration and drying a 15 white powder
WO 1®4401391 16. 37g free base)), yield = 40% HPLET/LPDS31050302

mn LCM: MZ ESI: 1.27 mn, 194.45 (Mrl). Step II1:
2, 3- D hydr o- benzol[ 1, 4] oxazi ne- 4, 6-di carboxylic acid
4-tert-butyl ester 6-nethyl ester To a 500m
t hr ee- necked fl ask contai ni ng

LC-MS: M/Zﬂiglhmcklongﬂmgmmmoxazi ne- 6- car boxyl ic 20 acid
nmet hyl ester*hydrochlorlde in suspension in THE
(145nl; 10 vols) under N2, DIEA (27m, 2.5eq.) was

Step 1I: 3 AdBaéldydro-2Hebanaof i é}oxazlnRTG-aaanoadw adid swthidi dstedhy drochloride

was observed. Boc_. andydride -1(16.4g, 1.2 eq.) was
To a 2004l thrie- lmlée@oﬂaskonn@mdl\b@nt@amg o Amnosfilyidsexybenzoic acid

ety e§RE(3 355830l oSty SR EAHE, oG R adced

O, (RTINS (O, o i o
portion. T3Rtreh&HSH nFRtUHE IVoaL Rirrd PP @RS 1118 Tathpdtakivé ! %s allowed to cool
After drying over MgSO4 and filtration, volatil

down to Ry and Eitil\Vvhowas ddded atiluphlzaBdand extrasticuwas \pvasformed using diethyl

cr staII sed fromEtCH (80nil) to give creamcrystals
cther (3* p§6mb %@rgame @mmw&whp@m@%m@o@ﬁ@@@mnymnd dried over

MgSO4 ar(ug 80n§enotr d t@ lgéfor{' gb% Wlﬂégﬁlfl (qlllbcil ’;%éss@k?a up again in
diethyl etﬁexS 501 ﬁﬁgatnedzz%ﬁl? QSOE%P (a'n]ﬂ f}ﬁgpe |tfl1j %%1(( R a zoﬁlflT solid. To the filtrate

was addedH(XHN ra@rd4d1©ﬁfyk1@1<h/elrl(¢3 Jj\xfaghﬂd&ﬂl susper@ibieivas §Brrel 4t RT for 5
04 00 H5 This internedi ate was accessed through

minutes and ddtereduot gore 39.6gest rirbde pmduchtﬁherexd;guaoes E‘phases were again
1.81 mn,

extracted (\Mlﬂl)eﬂ%@ Z@?qggygle gm\%’%rgs @dd@m@%@i@ g of jg.qj)dug g Qe (Cé)m@pq;d fractions

(32g) Werge %%?%%%]’_&eg %ﬁg%H (ﬂgég‘gd’lﬁ}gﬁﬂ%ﬁo &5\}/_% gftebﬁ;t_rgtldn and drying a

white powder (19.47g (16.37g free base)), yield = 40%.
HPLC: 1.954 min. LC-MS: M/Z ESI: 1.27 min, 194.45 (M+1).

Step III: 2,3-Dihydro-benzo[1.4]oxazine-4.6-dicarboxvlic acid 4-tert-butyl ester 6-methyl

ester

To a 500ml three-necked flask containing 3,4-Dihydro-2H-benzo[ 1,4]oxazine-6-carboxylic
acid methyl ester*hydrochloride in suspension in THF (145ml; 10 vols) under N,, DIEA
(27ml, 2.5eq.) was added in one portion at RT and partial solubilisation was observed. Boc
andydride /(16.4g, 1.2 eq.) was added in one portion and the reaction was stirred at 65°C
for 5 days. During that time several small portions of 0.2 eq. of Boc,O and DIEA were
added. THF was removed under vacuum and the residue was taken up in DCM 150ml The
organic phase was washed with a saturated solution of NaHCQOs and then with brine. After
drying over MgSO, and filtration, volatiles were removed under vacuum and the residue

was recristallised from EtOH (80ml) to give cream crystals (14.8g, 76%).
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I nternedi ate 63:
6- For nyl - benzo[ 11, 4] oxazi ne- 4-carboxylic acid
wo ernobddyl ester ro N OO 10 H Step |: 2, BCT/EP2003/050302

- Di brono-2 3-di hydr o- benzo[’4 4] oxazi ne-4
6-di carboxylic acid 4-tert-butyl ester 6-nethyl ester
To a solution of
2, 3-Di hydr o- benzo[ 1, 4] oxazi ne-4, 6-di carboxylic acid

HPLC: 4. @38 @nin: tNNﬂéQCBCB)SSrSeﬁtQt{/sl 1€B), €r68((@d0re3HE, 9MBDIH)i .89 (d,

ry carbon tetrachl oride (20nl) was added N 15

J=9Hz, 11@9,04 AB{acrHile Udz,(B8) 3689 GnySHipl p24ndH).cat al yti ¢
anount of benzoyl peroxide. The resulting m xture was

th a buI lanp (100W at refl ux

be 14 Joxaginetrcarboxytie @ciditert-butyl ester

succi mmde was flltered of{). The filtrate was
6

7ng, 99% sufficiently
pure to be used for the{next /sTey
PCT/ EP2003/ 050302 575 HP\C. (3

WD 2004/ 007491

mn Step I'1: Benzo[1l
4] oxazi ne 4 6-di
6- net h, ester

%cac ert-butyl ester
2,3-Di brom) 2, 3-di hydro- enzo[ 1, 4]\exa3i ne- 4, 6-di car box
yI ic acid 4- tert butyl ester 6- nethyl ester (767mg,

1. 7mmol ) from proceedi ng step wakl stirred in acetone

This 1nter1&tgﬁ%%t a%ﬁ@?%p%&é@%%@% O-Ti tté @,%dqscm%egg mter-lrlg]eedlete 5.
L 0 L T ST R
055 . 1RSS! SO ImEAIITD LR 0314 5 Ao )

3.83 (%, J=%I% ZPHPII(SO@,SBB,mn 10 Step II11: 6-Hydrox
nmet hyl - benzo[ 1 4] oxazi ne-4-carboxylic acid tert-bu . 1

ester _Step IV 6 Forrryl-begzo[l

i ntermedi ate 5. HPLC:

%«

Step I: 2.3-Dibromo-2,3-dihydro-benzo[ 1.4]oxazine-4.6-dicarboxylic acid 4-tert-butyl ester

H

6-methyl ester

To a solution of 2,3-Dihydro-benzo[1,4]oxazine-4,6-dicarboxylic acid 4-tert-butyl ester
6-methyl ester (500mg, 1.7mmol) in dry carbon tetrachloride (20ml) was added N-
Bromosuccinimide (667mg, 3.75mmol) and a catalytic amount of benzoylperoxide. The
resulting mixture was stirred and heated with a bulp lamp (100W) at reflux for 45min. The
mixture was allowed to cool and the succinimide was filtered off. The filtrate was

evaporated to yield an oil (767mg, 99%) sufficiently pure to be used for the next step.
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Internmedi ate 64: (6-Fornyl-3-0x0-2 3-di hydro-benzo 1A]
oxazin-4-yl)- aceticacid nethyl 15 ester O OONO
w@edd4/o@u4ep | : Met hyl - 3- am no- 4- hydr oxybenzoat ePQDEP2003/050302
sol uti on of 3-am no-4-hydr@xybenzoic acid (100g,
0.651n0l) in nmethanol (1.5L) was added
t hi onyl chl oride (233g, 1.961nol) drop-w se at 5-10C
with stirring and allowed to 20 reflux at 65C for
HPLC: 3.988 miExcess met hanol and t hi onyl chl ori de was distilled
of f and crude dissolved in ethylacetate (500nm). The
organi ¢ | ayer was washed with 5% aqueous WO
Step II: Benzallobipaazinecd dicabaxpBarid 4-test- b8 es 64mbihyh ester

and dried. The solvent was renoved under

2,3-Dibf03§<t&'§gﬁﬂdwd§$-\l°&nz ehipKagingrd. fodigarbpay ey Bewz ohiert-butyl ester 6-
% - - Vethyl.-3 -0x0-3,4-d . .

et 4058735 150 i AELBAGG0 T g R

for 2h with Naf @'27%% %Iﬂﬁiﬂ).hﬂﬁpﬂbgﬁg}%%ggﬁg%gb E)cgﬁ%gonlé%iﬁr and 1 M

_ and benzyltriethyl anmoni um
sodium thiosulfate OHEt Adtidd SAftenaepadeiag phetiCHR drgdiicTlaydr mg%f:ashed with

) with stirring. The reaction nmixture was cooled to -
brine. Thgqgelyent hvey saveentrased oandishe 8smdeowas npurified ar ysilica gel using

) QnlL) over a. iod of 1. 5h at the sane
CWEtOAFQﬂEPg’?ﬁIB.a Gﬂi%ﬁ?%afb‘f FM%= §%I%€\; was then heated to
. .or 16h. The sol vent was 10 renoved under vacuum
HPLC: 4‘§%§é‘{d‘ﬁm er (3L) and filtered off the solid. The solid
product was dried and recrystallised fromethanol to
Step I11: 6IENAreBEH¥hyRHEXR5[3,AodhRKEIQe c g
6- car boxyl atve ( 1049,481%\50/%1. gbﬁfg%}d;o?zlyﬂc Qgﬂzt%ﬁagu&l ester
6- (Hydr oxynet hyl ) -2H 1, 4- benzoxazi n-3 (4H)-one A
Step IV: ésBbunivbbewdo[1.4]oxazine-4-carboxylic acid tert-butyl ester
met hyl - 3- oxo- 3, 4- di hydr o- 2H-1, 4- benzoxazi n- 6- car boxyl a
Step III anch 1Y 3ugye carrierbentl gecording to the synthesis of intermediate 5.

HPLC: 3.388 min.

Intermediate 64: (6-F ormyl-3-0x0-2.3-dihydro-benzol 1.4]Joxazin-4-yI)-acetic acid methyl

e

N

o, O

—0

ester

Step 1. Methyl-3-amino-4-hydroxybenzoate

To a solution of 3-amino-4-hydroxybenzoic acid (100g, 0.65mol) in methanol (1.5L) was
added thionylchloride (233g, 1.96mol) drop-wise at 5-10°C with stirring and allowed to
reflux at 65°C for 16h. Excess methanol and thionylchloride was distilled off and crude

dissolved in ethylacetate (500mL). The organic layer was washed with 5% aqueous
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15 in dry CH2C12 (500nL) was cooled to -78C and added
DI BAL-H (51g, 0.36rnol) over a period of 45m n and
wao benosupr red at the sane tenperature for 14h.PATIEP2003/050302
reaction mxture was quen@dhed with 1.5N HCl and
filtered off the solid product. The solid conpound was
dried wunder vacuumto give 6-(hydroxynethyl)-2H
1, 4-benzoxazin-3 (4H)-one (18g, 69%. Step |V
NaHCO; $§QM5n6 vx(dﬁé&dl ! b@Pﬁ)é' widdtidd . 2thd sdhvegnaax agindvad HrideP Recidtin to give
o a solution of
methyl-3-@n(ihy-@l-hygroatybyhof2ek 10 ¥, 8% spxazi n- 3(4H) - one (18g,
0.1lonol) in dry DM (250nL) was added i m dazol e
(13.7g9, 0.2mol) and stirred at OC for 30mn. To the
above reaction mxture was added TBDVSI O (23g,
R

f Qr 4h. The
Step II: Met X 4 HEf i tered
To a Ol%li}ﬁ%%e o S&} i Smgﬁfﬁ'?qg&mg qehy&l%&&gel%%téjr ! qu)SLéndeb 62mol) and

ben ltrle-fgﬁu%lﬁoﬁﬂﬂlﬁgr&i‘l%ﬁﬁ%h 14 1)6‘2‘1}9@1 Z gxagiyn-CREB13(4H)0Ras added
i 4.5g9, 83% StepVYI\/Zg%_L ?hyr{y # )
NaHCO; r(ﬁil hg,- 3-5mxal) 2y 8h ditinyidpo- T41ld- maétlbenﬂmmm wad-gddled to —5°C, added
acetate WD 2004/007491 PCT/ EP2003/ 050302 77 To . a
chloroacegylshlerisieo®5gs INaHMED. By dro e (35Gnk} pvenve pamed pf 1.5h at the

same telnpﬁ%glgxﬁﬁ]@trﬁwt)lwqxgns wasthen; }heaéidlﬁ% Sgr% f?rz &6h The solvent was
removed %@%@Jﬂ%@n %e ¢ eacﬁei} é§£?nﬁﬁ{i 288 of P10 %&gﬂi tﬂac?sééjlfd Bloduct was

ure was cool

dried and &€ allhi®ddhrbehdthaesicet %ﬁ/@ niétiy1-9-dX088, Mﬂl?/dfbizlﬁl-ﬂ MrBéhzoxazin-
at for 12h. The reaction m xture was 5 further
6-carboxydetsl (@08gp83). added 50nmL of 1.5N HCl sol ution and
stirred at RT for 12h. The reaction n xture was
dlluted vvlth vvater extracted W th
: i 4] 7\ Bg organic | ayer

R Oy Ry e G .
in dry CP?%IC%?%&% % H&glsdctgr offt?%ﬁ(glﬁggeﬁeﬂ?ﬁﬁfl‘f[ljl €3] %ed).36mol) over a

period of Usyitih exdrBER ¥tidred-a@Xle Barde deypdiourdHol | 4hbERE exdtion mixture was

yl]acetate (1.2g, 70%. Step VI: Methyl -
quenched[‘mtb HopWyHYC! andxaltared off the solid product. The solid compound was dried

andr vectes BLgb DRI S LLESELA Sy Mot B

(100rrL) was cooled to OC and slowy added a sol ution
0 s 1 gl h}{gro 4H- 1, 4-

: i ’ & n CH2Q 2
To a soh{tﬁ)Qfbe @Uﬂ%ﬁo%nefﬂ'}‘@) QFP‘PW Béhzoxazm—3(4H) -one (18g, 0.1omol) in dry

DMF (250mL) was added imidazole (13.7g, 0.2mol) and stirred at 0°C for 30min. To the
above reaction mixture was added TBDMSICl (23g, 0.15mol) in portions and stirred at RT
for 4h. The reaction mixture was diluted with water and filtered off the solid obtained. The
solid was dried under vacuum to give TBDMS-6-(hydroxymethyl)2H-1,4-benzoxazin-
3(4H)-one (24.5g, 83%).

Step V: Methyl-[6-(hydroxymethyl)-3-oxo-2.3-dihydro-4H-1,4-benzoxazin-4-yl]acetate
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15 m xture was stirred at RT for 2h, passed through
celite, washed wth CH2d 2 (50nL) and concentrated to
w@rag/oeade product, which was purified on silPCHER®D3/050302
affording 1.059 (87% . LC/W5: MZ ESI: 1.15 mn,
250.41 (Mtl). '"H NWR (DMSO-d6) 8 9.88 (s, 1 H), 7.65-
7.60 (m 2H), 7.24 (d, J=8.1 Hz, 1H), 4.85 (d,
J=9.9Hz, 4H), 3.71 (s, 3H). Internediate 65: 4-Butyl-3
To a susphsfom of-ﬁaﬁym.gg?b%@ﬁﬁég[&l AP IWIEN €1 SmeEH" Rak defted e TBDMS-6-
O N O 20 Thrs Tnternedi'ate vias synthesized according
(hydroxyrh@th/&/l)QHSYﬁbﬁ&ie&a@fn—B(ﬂE}-n&@li(ag,e 0006Bneslal dt 0% envith stirring and
33% WD 2004/ 007491 PCT/ EP2003/ 050302 78 LCMS: MZ
allowed ®S|stirl a5ORM rfor 23k, 3Bh¢ MeBption HINMRre DVRS- ¢eplegl 71066 °C, added

methylchlpgpacsisié 11, 0-Dysmely sid shivsdat R gt (dh. fHis sgpltion pjikture was
1.61-1 1. 97 32 .t

e co g e Do Tl fe B T for 120 e

reaction 1141")&'11‘33’6&5063{*&‘3&4& WattrQ2e8mn g, Exeadtbalwieh¥deyladetate (3x150mL).
=~/ N O 5 HThis internedi ate was synt héesi zed

The combisedbagandc loydrhwas ywishediwitofl 006 tagueeds 2ad1Q0; Goburtadn, brine and

_ yield 29% 'H NVR (DVBO-d6) b 9.78 (s, 1H), 7.58.(dd,
dried. The=1s@vent waHzremeyed 7uader cacgwm oapd crudgo purified §y column

chromatogr(';)p]q,it5 é)%/,%églsSéleéF% ig_el4 é?@@f@;/gi@ﬁ@f 9@5 :Of]5:)7't%HZgiV% H)r'nethyl-[G—
(hydroxyrﬁl:ﬁiiiy?))-(?-lo?(%:5,3”1&98%—9}#-rlﬁnbenzoxazin—ﬁl-yl]acetate (1.2g, 70%).

Step VI: Methyl-[6-(Formyl)-3-0x0-2.3-dihydro-4H-1.4-benzoxazin-4-yl]acetate

A mixture of PCC (4.2g, 0.019mol) and celite (4g) in dry CH>Cl, (100mL) was cooled to
0°C and slowly added a solution of methyl-[6-(hydroxymethyl)-3-oxo-2,3-dihydro-4H-1,4-
benzoxazin-4-yl]acetate (1.2g, 0.0048mol) in CH,Cl, (30mL) under N,. The reaction

mixture was stirred at RT for 2h, passed through celite, washed with CH,Cl, (50mL) and
concentrated to give crude product, which was purified on silica gel affording 1.05g (87%).
LC-MS: M/Z ESI: 1.15 min, 250.41 (M+1). '"H NMR (DMS0-d6) § 9.88 (s, 1H), 7.65-
7.60 (m, 2H), 7.24 (d, J/=8.1Hz, 1H), 4.85 (d, /=9.9Hz, 4H), 3.71 (s, 3H).

Intermediate 65: 4-Butyl-3-ox0-3.4-dihyvdro-2H-benzo[ 1.4 ]oxazine-6-carbaldehyde

This intermediate was synthesized according to the synthesis of intermediate 2. Overall
yield 33%.
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O G O Step I: 5-[1 3]Di oxolan-2-yl.-benzoftiran A
m xt ure of benzof uran-5-carbal dehyde (150ng,

wa2@3nemb) , et hyl ene glycol (230ul, 4eq), triP&/BP1003/050302
orthoformate (123ul, 1.1 e@d¥ and tetrabutyl ammoni um
tribromde (49nmg, 0.1 eq) 15 was stirred at room
tenperature for one night. Sone starting nmateri al
coul d be detected by TLC. However, the reaction

LC-MS: /4 thifile 1 lsmpiou 23413 5 (Vb 19athl NVBIIDBSTRI6 @ 16698, 26171, 1H)

758 (dd te%iﬂ&f?;mum was extracted with ethyl acetate. ’ ’

58 (dd, &- brlgahild 1.5§ éd.s/~%2HzdtHpa! 6V ¢s, 2H) By (9=7.3Hz, 1H),
i te,  fi trated t i

1.61-1. 51386 5, 383127 s SDLET G a7 Rta By £ ash © ' C

chr omat ogr aphy usi ng cycl ohexane/ et hyl acetate 20:0.75
A it |

Intermedi@® 680'4RRhSv1-I 029/ J
o0 ) U (7). ' AL IR VAS e AR AT RSUSS
79 LCGCMs: MZ ESI: 1.51 mingp 191.30 (M+l). Step II:
2-Chloro-5- [1 3]dioxol an-2-w -benzoftiran
5-[1, 3] D oxol an- 2-yl of ur/an Ong, 0.26mmvl) was

di ssolved in THE ol uti on was cool ed

L) e
down to -78C. B i thi/um (Xl8Quf, |.leq.) was added
dropwi se. 5 Thi ure was stikred 30 mn at 25C
Then the reacti on—ixture was cool gd=@pown to 78C and

NCS (39nmg, 1.leq.) dissolved in nL THE was added
dropwi se to the reaction mxturée! After |h30 at -78 C

This interftdlat8Rad s3fiMeRtzeRl s RbAIiRENG R ShdLsi§ U %W%%e[déate 2. Overall

det ect ed. he tenperaturewas 1 n

yield 29%r oom t enper at ure overni ght. Water and ethyl acetate
re added to the m xture and the aqueous | ayer was

we
'H NMR (MSetde) 83),\.;88 g?su?_c?rﬂﬂ (rmigJa.:odﬁﬂg,anDHzp mglg,%.zlw_f(a, J=1.9Hz,
Il (0] [ , Iltrate an evapor at e to |l ve
7.40-7.18 gmc%ﬁ&ﬁ%(q%ﬁﬂ%?%iw% év%/(d,bféﬂzlpiﬂt,i YN (4891 my,

Step I: 5-[1.3]Dioxolan-2-vl-benzofuran

A mixture of benzofuran-5-carbaldehyde (150mg, 1.03mmol), ethylene glycol (230ul, 4eq),
trimethyl orthoformate (123ul, 1.1eq) and tetrabutylammonium tribromide (49mg, 0.1 eq)
was stirred at room temperature for one night. Some starting material could be detected by
TLC. However, the reaction mixture was poured into saturated NaHCOj solution and the
product was extracted with ethyl acetate. Combined organic layers were dried over
anhydrous sodium sulfate, filtrated and concentrated to give a crude product, which was
purified by flash chromatography using cyclohexane/ethyl acetate 20:0.75 as solvents. The
title compounds was obtained in 36% yield (70 mg).



10

15

20

N O H2N H 15 Kai ser oxine resin (Novabi ochel n
01-64-0188) (250ng) was washed with DCM and THE (3
wao eows0Em n), 2m of THE was added fol | owed byPCTIEP2003/050302

addi ti on of 300ul of potasSPum tert.butoxide (1IMin

THF, 1.2eq.) at r.t.. The resin turned orange and was

shaken in the Quest210TM for 15'.

2- Fl uoro-5-fornyl -benzonitrile (75ny, 2eq.) in linl
LC-MS: NIVE B#Is 1adedn 209 1aB0l (W )r eacti on was heated at 55C

for 12h. The resin was washed wth DCM MOCH, water

(each 2 x 5m nutes) and MeOH (4 x 5min). The resin was
Step II: 2ehlodo-at [14B)diokdlan&-f1-benzoftirafyr gon for 30' before

.cl eaving. . WO 2004/ 007491 PCT/ EP2003/ 050302 80 The so
>-[1,3 |Digxolan-Z-gbbanzeiyran 6xirag, (2ommel)/ was dissolved insTBF(R2)mL) and the

. i on. | inh 20 .
N A W
. . t4 a i
R T R A
78°C and NGBS 91%@@{3%}) idismotved @ bt gk dedy siededddidpifise fo the reaction
mn LCM: MZESI: 0.82 mn, 163.26 (Mtl).
mixture. Afiteerlbdi att-€7$0C nBi paalldimeunt of starting material could be detected.

-yl -qui nazol i ne-6-carboxylic acid nethyl N/- NqgO O
The tempﬁ%%tgﬁq weasy Hisapased slawly tepmosy tewperainiey overniglat. Water and ethyl

U NN O —
e HSEESTREYY 0GR, A L2 i
[1,3]dioxdléﬂizgyf-b’dh2bﬂﬁ'aﬁ (R mag F1oeesiFficaniBl plaksede Netiin T next step.

LC-MS: M/Z ESI: 1.77 min, 225.23 (M+1).

Intermediate 68: 3-Amino-benzo[d]isoxazole-5-carbaldehyde

o
/

N\ o

H,N b
Kaiser oxime resin (Novabiochem 01-64-0188) (250mg) was washed with DCM and THF
(3 times Smin), 2ml of THF was added followed by the addition of 300ul of potassium-
tert.butoxide (1M in THF, 1.2eq.) at r.t.. The resin turned orange and was shaken in the
Quest210™ for 15'. 2-Fluoro-5-formyl-benzonitrile (75mg, 2eq.) in 1ml THF was added
and the reaction was heated at 55°C for 12h. The resin was washed with DCM, MeOH,
water (each 2 x Sminutes) and MeOH (4 x 5min). The resin was dried at 40°C with a flow

of Argon for 30' before cleaving.



o0 H This internedi ate was prepared according to the
synthesis of internediate 5 starting from 4-
wer@end™@dne- qui nazol i ne- 6- car boxylic aci d net hpdT/EB10683/050302
(internediate 71). 15 HPLC801.36 mn. LCGMS: MZ ESI:
1.40 mn, 242.32(M+1l). WD 2004/ 007491
PCT/ EP2003/ 050302 81 Intermedi ate 71:
3- (5-Fornyl - benzof uran-3-vl)-propionic acid pLhyl
The so dréedt eesin asGre@tedwitl OBy S™F HCI 4:1 (2.5 ml) for 2h at 55°C. The solution
S-éfi-}-_l:or nyl - benzof uran-3-yl)-acrylic acid ethyl ester
was collecied dp @@kt ealsoanduthe regins saisvedshed Ewvidee with ¥ind of DCM. The
esence of Pal | adjum on charcoal apnd Argon. To this
collected FERVENS Sy e, FRepdiaiad il o CiRavas af Bhénaiyamsswadording: 37 mg
0 ' T a ' s filtered off
(02%) Ofgﬁ{jer%ﬁgmso \ll)teeﬁ%%[hjﬁ%aéeb@%_géér%ﬁ gféltégly Br di ng pure title
5 HPLC: 1.49mpiouna-0BOnm1/78080: 0.8 HRLR: 165. 6(1‘5'1#11) LC-MS: M Z ESI:
1.68 min, 247.25 (M+l). Internmediate 72:
2-Methyl -5-[1, 3] di oxol an-2-yl -benzofuran 10
Intermediate] G9:3}-Pigeradinnt-21-ghire ol 06 earb 6RPNE acid: R bitepas
di ssolved in THE (2 nL) and the solution wa% cool ed
down to -78C. Butyl | ithj;uTn {180uL, 1.leq.) was added
dropwi se. This mxtureNwas stirred 30 mn at 25C.
Then the reaction m xture g coQl ed down to - 78C and
i odonet hane (18.1 uL, 1/1eq\) dissolved in 1 nL THE
was added dropw se £0 Nhe 15\ reagtion m xture. The
tenperature was increasgd slo to roomtenperature
overnight. Despiteé&_so starting_mterial was
detected, water and ethyl acetatre were added to the
m xture and the aqueous | ayer s extracted 3 tines.
Combi ned organi ¢ phases was dried over MySO4,
.. fil.trated and evaporated to give )
This intermehate, yasgrpparsyl diceqishing o the symshesss of iterniettiate Sfarting from 4-

Chloro-quzl%)@oli%%té—icglirb%g(tylli)é R1d Sletd?ylbe%te%sgndte}lge(tiig’?e %?Xt step.
10 HPLC: 1.81 min. LC-MS: M/Z ESI: 1.78 min, 272.32(M+1).

Intermediate 70: 4-Piperidin-1 -yl-quinazoline-6-carbaldehyde

N
N//\\

~

This intermediate was prepared according to the synthesis of intermediate 5 starting from 4-

o
H

Piperidine-quinazoline-6-carboxylic acid methyl ester (intermediate 71).

15 HPLC: 1.36 min. LC-MS: M/Z ESI: 1.40 min, 242 .32(M+1).



20 LCGMs: MZ ESI: 1.71 min, 205.34 (M:l). WO
2004/ 007491 PCT/ EP2003/ 050302 82 Internedi ate 73:
W®G2(401/084Di oxol an- 2-yl - benzof ur an- 2- car boxyl i ¢ BCT/@P2003/050302
nmet hyl ester O O-0O0O 81
5-[1, 3] D oxol an- 2-yl - benzof uran (50ng, O0.26mmol) was
dissolved in THE (2 nL) and the sol uti on was cool ed
down to -78C. Butyl lithium (180uL .leq.) was added
e8fer 25C.
0 - 78C and
nmet hyl cyanoformate (23 uL,Q.leq.) dissolved in 1 nL
THE was added dropw se 5Feaction m xture. After
| h30 only small amount of materi al was
detected and t maj or ner e fornmed
(expect ed product/dinmer|73: 27)\—Fhe tenperature was
increased slowy tg rogmtenperatuore overnight. Water

and et hyl acetate we i added to the—ZX0 m xture and the
aqueous | ayer was extpact ed 3 tiges. Conbi ned organic
phases was dried ovep fi trated and evaporat ed

100mg of @a(%l . Egﬁgléémgw% 3'5@% ic 2(034 glya@g{etﬂﬁ?&?grm@dé@em) fyvere
ssotved BT S REEH 8 RIARBNAS sl i el g i

connectecf@ﬁz—li]alﬁﬂmrﬂr{& hvdid d@at{dw Jv)as %the’d && ok N2h4PKe ANAMR was

I nt er
filtered off Bhdrhe 2olventy welkcsvapbritad aﬁfo@dlhgqjuﬂe hiyleteconfpdun@d(80nke, 80%).
H Benzof ur an-5-car bal dehyde (100 , 0.68 mmol) in
HPLC: 3.83 mein. LC-MS: Mdé BEddddd mim, 26125 (]ggqéol ution (-780
of NBS (158 ng, 1.3 eq) and pyridinium poly(hydrogen
de 09 0 in a
s=al | owed to warm

up to roomtenrpera
m xture was poured i

—_ -+
14
=)
«Q
3
—
_|
3:3
9]
-~
)
o))
3]
-
@)
S5

5-[1,3]Dioxolan-2-yl-benzofuran (50mg, 0.26mmol) was dissolved in THF (2 mL) and the
solution was cooled down to —78°C. Butyl lithium (180uL, 1.1eq.) was added dropwise.
This mixture was stirred 30 min at 25°C. Then the reaction mixture was cooled down to —
~ 78°C and iodomethane (18.1 uL, 1.1eq.) dissolved in 1 mL THF was added dropwise to the
reaction mixture. The temperature was increased slowly to room temperature overnight.
Despite some starting material was detected, water and ethyl acetate were added to the
mixture and the aqueous layer was extracted 3 times. Combined organic phases was dried
over MgSOQy, filtrated and evaporated to give 2-methyl-5-[1,3]dioxolan-2-yl-benzofuran
(41.2 mg, 70%) sufficiently pure to be used in the next step.

LC-MS: M/Z ESI: 1.71 min, 205.34 (M+1).
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extracted with ether. The ether phase was washed wth
aqueous bi carbonate, dried over WO 2004/007491
weEFonABPA003/ 050302 83 sodi um sul fate, filtratkd/EPIN03/050302
evaporated to give 3-brono82-fl uoro-benzof uran-5-
car bal dehyde (141.6 ng). It was purified on reverse
phase HPLC (solvents gradient H2Q CH3CN 0. 1% TFA)
affording the title conmpound (62 ng, 37%, which was
Intermedlh!ﬁaeﬂ.? ARLINS Bﬁ)ld?;%ﬁﬂ—%lﬁﬂaelﬁoﬁﬁaw ch%xEﬁ& acill ﬁ@t%l Bster
PLC=3. 11 mn (99.34%. S,
1H) 8.09 (d, 1HQg3J= 1. .99 (dd, IH 3J=8.4,
1.8 Hz), 7.38 (d,\1H, 2 , 6.87 (d, 1 H,
2JH F=59 Hz), 6.0 15.1 Hz). 19F NI\/R
(DMBO-d6) c5 - 114980, i
2Fluor05[13]d|oxolan2yl O~FM|0
5-[1, 3] D oxol an-2-yl -benzofiiran ( 0. 26mmol ) was

10
ST o R BriShot e R o e

sohuion G4ERRR gofils MRS Y B EE090, P18, Ao cropise

This mixtafswhtsfdtigridos henzenssal foral thedeadith Mixtute %Va%oecbled down to —
di ssolved in 1 nL THF, was added dropw se to the

78°C and mesthy] oyamifetmate. (ZIhfL rli. kéqy dissabredtinrir md ‘OHér waghédded dropwise
between -78C and room tenperature. Water and et hyl

to the reagfieat mistuier AfigtdbI0 poly smalismennt ofisiarting ragigeisliwas detected and

ed o

two majof, 3¢ iactERs §irur ToizBes Totndtrd PRI lmsoigiﬁaf 158 Wgberarure was
mcreased%lc;’\@%‘# é)% kﬁﬂé&g@l&%}%’gﬁ%‘%‘ﬁkr etﬁfﬁg&fté&'é%el(e?a%ded to the

ucts weve

mixture afdfthe Glg@BbLY 143ef Qvetsoe:)@ﬁtdﬁé@g tir@es.tOSmbeidd Grg@Ric fﬂi‘zﬁSes was dried
foll owing exanpl es have been synt hesi zed: Exarrp

over Mg%@pﬁl&‘a’t&ﬁh anfl Bv:(pﬂorated to give the 5-[1,3]Dioxolan-2-yl- benzofuran—Z-
ol Imst ene)-1, 3-thi azql i di ne-2, 4-di on
gm%é)@‘qqé 31.8cme %@g;)ng@ég@ h the dimer expected plroduct/dlmer

46:54). The mixture was used directly in the next step.
LC-MS: M/Z ESI: 1.54 min, 249.26 (M~+1) and 1.88 min, 407.20 (M+1, Dimer).

carboxyh@ a

Intermediate 74: 3-Bromo-2-fluoro-benzofuran-5-carbaldehyde

0O

Br H

Benzofuran-5-carbaldehyde (100 mg, 0.68 mmol) in ether (1 mL) was added to a cold
solution (-78°C) of NBS (158 mg, 1.3 eq) and pyridinium poly(hydrogen fluoride) 70%
(0.850 mL) in ether (4 mL) in a polypropylene tube. The reaction was allowed to warm up
to room temperature overnight. The reaction mixture was poured into ice water and

extracted with ether. The ether phase was washed with aqueous bicarbonate, dried over
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84 O |I~~S\ 1 / / ONHIn a 100m round bottom
flask were placed 20g of thiazolidine, 15.6g of
weer@eneonal and 7.7g of beta-al anine in 80nl OPCHEPR1003050302

acid. The reaction was sti®Bed for 3h at 100C and t hen

slowy cooled to roomtenperature, while the desired

condensati on product crystallized. 5 The crystals were

filtered, washed with acetic acid (rt.) and water than
sodium stiEafey s tfiltrhicdedarid osvapdatdd5tal) givaf f Bvtdong-28indr84¢nzofuran-5-

of pure 5-(1, 3-benzodi oxol -5-yl net hyl ene) -1, 3- .
carbaldehydki G616 dingy- ¥ avasi pueifiethencoevessp phasagIBbCadsolyants gradient

H0/CH; Y 01 % HAb slipiia Yo yiaeomnadt) O mechi B ovhishwasused in the

-di one was suspended in THF, followd by the addition

of 1IN solution of KOHin water (1.0 eq.). A clear

2MS: {0 PEeR30Pt &; LENHRVIR: (DMSO-d6) §9.94

LC-MS: W?O%HI ?gég’flgﬁ gavg 88?1613}1‘)1@:(22?%/% 'sgjt of é-(l,?- ) 9994 (s,

1H), 8.09 RENAPIT N0 1)yl loet fad, ame)IE83, 1.8 Hz), 7.38 (éi, 1H, °J=8.4 Hz), 6.87
-thi azolidine-2,4-dione. HPLC. 3.48 mn. LCMS: MZ

(d, 1H, 2JESF59 HB)L 610h,(d2481,12(#415)1 HNR '(PANMR:) (DMSOMT) § -114.80, -
(DMSO-d6) S 12.5 (br. s, 1H), 7.71 (s, 1H), 7.06-7.16

114.88. (m 3H), 6.12 (s, 2H). In cases were the final

conpounds did not crystallize fromthe reaction

next step.

solutions, small 15 quantities of water were added,
.leading to the precipitation of the desired
Intermediate, f e ddduoren - A 3ddigolanrRzy lzbg

AHOIE g IR01ANr M aY DGR WA her preci pit at ed
pure enough fromthe reactjon m xture, or was
recrystallized dppropri ate sol vent |ike DVE,
nmet hanol , Et OQAc i f by fl ash- chromat ography
usi ng Et CAc, cycl ohe 2 @S ehients. 20
Alternativly the final conpound§ codl d be synthesized
in a parallel manner according to t fol |l owi ng
protocol: In a parallel synthes Quest 210TM was
5-[1,3]DioRbRELI-RNSOFIr8S RSN D, PdARINY PRas tdessov thinVa#IF eXigdd) and the
a mxtudre of piperidine (17.9 ng/tube) and .
solution was4edoléddohindtonedBoGe Budgl Httrigit (iBHulLi, nl. Way.200a 8ddetb dropwise.
PCT/ EP2003/ 050302 , i
This mixture was stirred 30 min at 25°C. Then the reaction mixture was cooled down to —

78°C and N-fluorodibenzenesulfonamide (91 mg, 1.1eq.), dissolved in 1 mL THF, was
added dropwise to the reaction mixture. The mixture was stirred overnight between —78°C
and room temperature. Water and ethyl acetate were added to the mixture and the aqueous
layer was extracted 3 times. Combined organic phases was dried over MgSOs, filtrated and
evaporated, to give the 2-Fluoro-5-[1,3]dioxolan-2-yl-benzofuran (75 mg) mixed with side

products. However it was sufficiently pure to be used for the next step.

The following examples have been synthesized:

Example 1: Preparation of 5-(1,3-benzodioxol-5-ylmethylene)-1,3-thiazolidine-2.4-dione
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85 DME (2ml/tube). The reactions were stirred for 3h
at 120C and then cooled to room tenperature under
wagioraeison. 2m of H20 were added. Those conpoRCBP2003/050302
which precipitated were fi#tered off via the | ower
mani fol d. The remai ning cl ear solutions were reduced
in volunme, followed by the addition of water. The so
fornmed solids were filtered and washed 5 with little
anount of DME, affording pure copdensation products.
Exanpl e 2: Prgparatign of 5- (1 - benzodi oxol - 5-yl et h
1) - 2-t hi oxo- 3 neS OSNH OCO
10 In a 241 ' of conmercially
avai l able rh s prperonal and 0. 5ntl of
TEA in 101nl1 of DNE The reactij on was stirred for 5h
at 120C and then cooled to rgymtenperature upon
whi ch the final product precipitated. The solid was

filtered and shed ffor |ngl6 80% of
In a 100my,aupd gaabflasly W%@PX;@@HWZ hiazplidiit] A; 6eappgtonal and 7.7g

of beta- alé%e)fg 8%%1?1 8 ac(eg4 'c_:l)]a)md?hié@ {e@g 1 w)as#%'(\ig@ of g%%%ggﬁ)and then
slowly co@lé(f"to( lSoé) hydr%@éﬁﬂ’él &hile (R c}f’é BR&ad b@‘fﬁéi’{%a ion §0duct crystallized.

1, 4-benzodi oxi n-6-y
The crysthlsl WEI@I filidrod; @adhetl widy acébc 2001 (100 448 3watel than recrystallized from

PCT/ EP2003/ 050302 86 0 O S NH
DME (25ml), affording 28g (84%) of pure 5-(1,3-benzodioxol-5-ylmethylene)-1,3-

thiazolidine-2,4-dione. The corresponding potassium salt was obtained via the following
route: 5-(1,3-benzodioxol-5-ylmethylene)-1,3-thiazolidine-2,4-dione was suspended in
THF, followed by the addition of 1N solution of KOH in water (1.0 eq.). A clear solution
has been obtained, which upon lyophilization gave pure potassium salt of 5-(1,3-

benzodioxol-5-ylmethylene)-1,3-thiazolidine-2,4-dione.

HPLC: 3.48 min. LC-MS: M/Z ESI: 1.31 min, 248.12 (M-1). NMR (parent): '"H NMR
(DMSO-d6) 612.5 (br. s, 1H), 7.71 (s, 1H), 7.06-7.16 (m, 3H), 6.12 (s, 2H).

In cases were the final compounds did not crystallize from the reaction solutions, small
quantities of water were added, leading to the precipitation of the desired condensation

product.

The crude either precipitated pure enough from the reaction mixture, or was recrystallized
from an appropriate solvent like DME, methanol, EtOAc or purified by flash-

chromatography using EtOAc, cyclohexane mixtures as eluents.

Alternativly the final compounds could be synthesized in a parallel manner according to the

following protocol:

In a parallel synthesizer Quest 210™ was placed the corresponding aldehyde, to which was

added a mixture of piperidine (17.9 mg/tube) and 2,4-thiazolidinedione (49.2 mg/tube) in
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OO0 Followi ng the general nethod as outlined in
Exanple 1, starting from 2, 3-di hydro-1, 4-
wheeanaidoKi n- 6- car bal dehyde and PCT/EP2003/050302
1, 3-thiazolidine-2,4-dione85the title conpound was
obtained. 5 HPLC. 2.58 min. LGMS:. MZ ESI: 1.32 mn,
262.16 (M1). "HNWR (DMSO-d6) 8 12.52 (br. s, 1H),
7.68 (s, I H), 7.09 (dd, 2H, J=1.9, 7.1), 7.00 (d, |
DME (2nﬂ/tu{>5@ qh‘%’i‘éﬁc‘ucﬂnﬁeréstﬁ?ed for 3t 1 docamami Biiftn cooled to room
Preparation of 5-(2,3-di hydro-I|-benzof uran- 5-
temperaturé nmfed aGitdtiora 2ol off HeO Werd-adidod sThoR @mﬁomﬁcﬂs @vhich precipitated
Fol | owi ng the general nethod as outlined in Exanple 1,
were filtesgchptfivig %hcr bWVQT Iaamfﬁyﬂd el renw@nzgfolﬁaes@@tmbwmeﬁslu@ed in

volume, fg@pg]eﬁi{yt 2z %‘1 ggwiafe gnsgé’o{gggd%ja %g%?n‘g? drﬁlrhis washed

with 11“1%3@9&’? éﬂ\ﬁ)i&gE of il b RO Bh s L < Y% o

1H, J= 8.3Hz), 4:.54 (t 2H, J—885) 319(t
2H J= 8.85) Exanple 5: Preparation of
5-[(7-met hoxy-1| 3- benzodi oxol - 5-yl ) net hyl ene] - 13-
Example thi Bephiadioneo? 54 ¢ 0B dyet 208 oXNSL PovedBitlene)-2-thioxo-1,3-thiazolidin-4-
PCT/ EP2003/ 050302 87 O O 10S

one

S
C 7
o - NH
()

In a 24ml vial was placed 1g of commercially available rhodanine, 1.3g of piperonal and
0.5ml of TEA in 10ml of DME. The reaction was stirred for Sh at 120°C and then cooled to
room temperature upon which the final product precipitated. The solid was filtered and

washed with DME affording 1.6 g (80%) of orange powder.

LC-MS: M/Z ESI: 1.46 min, 266.00 (M-+1), 264.08 (M-1). NMR (parent): 'H NMR
(DMSO-d6) 613.75 (br. s, 1H), 7.58 (s, 1H), 7.08-7.18 (m, 3H), 6.14 (s, 2H).

Example 3: Preparation of  5-(2.3-dihydro-1.4-benzodioxin-6-ylmethylene)-1.3-

thiazolidine-2.,4-dione:
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\ ONH Followi ng the general nmethod as outlined in
Exanple 1, starting from 7-1 net hoxy-1, 3-

whemwzoaisoxol - 5-yl ) car bal dehyde and PCT/EP2003/050302
1, 3-thiazolidine-2,4-dione8the title conpound was
obtained. 5 HPLC. 3.57 min. LGMS. MZ ESI: 1.30 mn,
278.07 (M1). "HNWR (DMSO-d6) 5 12.63 (br. s, 1H),
7.78 (s, IH, 7.65 (s, 1H, 7.57 (d, 1H, J= 8.5Hz),
7.45 (dd, 2H, J= 0.8, 7.6). Exanple & Preparation of

5-[(9, 10-di oxo-9, -yl) met hyl ene] - |
3- thiazolidine-2,

10 O O Fol I owi ng
the general nethod as Lp Exggple 1, starting
from (9, 10-di oxo-9¢g =
di hydr oant hr acen- 2-yl ) car bal dehyde &
1, 3-thiazolidine-2, 4-di one, the titde conpound was
obtai ned. HPLC: 4.12 min. LGMS: MZ ESI: 1.50 mn,

. 334.09 (M,1). .15 Exanpl.e 7. Preparatjon of .
Following gh¢ (gf,né-aéi o2 oyt uiEsaBRRle. L Staping from gndqditydro-1,4-

benzodio%é.—ré-giﬁ,%g%%}g)ggg@%fd‘l 8@5%%%1%é9f1ﬁ1%%’/ﬁ9 %ﬁ%,l dhg ditle compound was
obtained.

HPLC: 2.58 min. LC-MS: M/Z ESI: 1.32 min, 262.16 (M-1). '"H NMR: (DMSO-d6) §
12.52 (br. s, 1H), 7.68 (s, 1H,), 7.09 (dd, 2H, J = 1.9, 7.1), 7.00 (d, 1H, J = 9.0Hz), 4.36-
4.22 (m, 4H).

Example 4: Preparation of 5-(2.3-dihydro-1-benzofuran-5-ylmethylene)-1,3-thiazolidine-
2.4-dione:

Following the general method as outlined in Example 1, starting from 2,3-dihydro-1-
benzofuran-5-carbaldehyde and 1,3-thiazolidine-2,4-dione, the title compound was

obtained.

HPLC: 3.27 min. LC-MS: M/Z ESL: 1.37 min, 246.18 (M-1). "H NMR: (DMSO-d6) §9.80
(br. s, 1H), 7.37 (s, 1H,), 7.25 (d, 1H, J=8.3), 7.21 (s, 1H), 6.80 (d, 1H, J = 8.3Hz), 4.54
(t, 2H, J = 8.85), 3.19 (t, 2H, J = 8.85)

Example 5: Preparation of  5-[(7-methoxy-1.3-benzodioxol-5-yl)methylene]-1,3-

thiazolidine-2.4-dione
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Fol  owi ng the general nmethod as outlined in Exanple 1,
starting from (2, 2-difluoro-1, 3-
whemwzoaisoxol - 5-yl ) car bal dehyde and PCT/EP2003/050302

1, 3-thiazolidine-2,4-dione87the title conpound was
obtained. 5 HPLC: 3.85 mn. LGM (10 min.): MZ ESI:
3.15 mn, 284.11 (M1). 1H NV\R (DVMSO d6) (512.63

(br. s, 1H), 7.78 (s, 1H,), 7.65 (s, 1H), 7.57 (d, 1H,

J= 8.5Hz), 7.45 (dd, 2H,_Jd = 0.8, 7.6) Exanple 8:

Preparation of o
5- (1, 3-di hydr o- 2- benzof uran-5-yl net hyy ene) - 1, 3-t hi azol
i di ne- 2, 4-dione oQ O// Fol | owi ng the

, Starting from
e (internediate

general nethod ag oui

1, 3-di hydro- 2- benzof

4) and 1, 3-thi azolOdi , s e title conpound

was obtained. HPLC. 2.89 min. LCGMs: MZ ESI: 1.20

mn, 246.20 (M1). 1H NVR (DVMSO-dp) S 15 12.60 (br.

s, 1H), 7.80 (s, 1H,), 7.56-7.42 (m 2H), 5.03 (s, 4H)

) anple 9: Preparation of 5 -(1-benzofuran-5-ylneth I¥

FO“OWIHé’Eﬁ@; gengral ingtnd s rathined dn ceample do stastingofrom 7-methoxy-1,3-

ot S TR ) RN RS SR S s

obtained, 1- benzof uran-5- carbal dehyde (internediate 1) and
1, 3-thiazolidine-2,4-dione, the title conpound was

HPLC: 330 EaRsT MizueT i Bmigep 0N EE TS 1 NMR: DMS0-ds) &
12.63 (br.3 '151%;:%&853&%) T, %.%;Z(eg}ﬁﬁéﬂ(d,g?Hg I=8€,) 748 G4 211, =023,

7.6).

Example 6: Preparation of 5-[(9.10-diox0-9.10-dihydroanthracen-2-yl)methylene]-1.3-

thiazolidine-2.4-dione

Following the general method as outlined in Example 1, starting from (9,10-diox0-9,10-
dihydroanthracen-2-yl)carbaldehyde and 1,3-thiazolidine-2,4-dione, the title compound was
obtained.

HPLC: 4.12 min. LC-MS: M/Z ESI: 1.50 min, 334.09 (M-1).

Example 7: Preparation of (5-[(2,2-difluoro-1.3-benzodioxol-5-yl)methylene]-1.3-

thiazolidine-2.,4-dione




10

15

J= 8.6Hz), 7.07 (s, 1 H Exanple 10: Preparation of
5-{(4-net hyl - 3- oxo-3 4-di hydro-2H 1 4-benzoxazi n- 6-

wQ kgoawotayl ene] - 1, 3-t hi azol i di ne-2, 4-di one 10 CPCTIEP20blA50302
ON1)0 O Foll owi ng the ges&ral nethod as outlined in
Exanple 1, starting from [ (4-nethyl-3-oxo-
3, 4-di hydro-2H 1, 4- benzoxazi n- 6-yl ) car bal dehyde
(internmediate 2) and 1, 3-thi azolidine- 2,4-dione, the
title conpound was obt ai ned. 15 HPLC: 2079 mn. LC M
MZ ESI: 1.19 mpm, "H N (DI\/SOd6) S
12.58 (br. s, 1H)\ s, 1H),
7.13-7.26 (d, 2H) . 99 3H) Exanple
11: Preparation &f 5)(1
3- benzodi oxol - 5-yl net hyl ene) - 2-i m no4ll
3-thiazolidine-4- one WO 2004/ 007491 @g°CT/ EP2003/ 050302
90 NH ~ SO / NH O Follow ng the general nethod as

| le 1 f
Followmgt e Ilgg%gg?la :11515? %Ease gutl ggdggqbggn@i% 1, starting from (2,2-difluoro-1,3-

benzodlo%%]t yAﬁcg%b%S%%r@% oal?'gd :]H% ‘ﬁl Wé{l 4 %sz dflzxg?ee, c%rép ?ﬁ&d ﬁompound was

obtained. 247.25 (M1). 5 Exanple 12 Preparati on of
5-Quinolin-6- 1methylene-thiazolidine-2 4-dione O N

HPLC: 3.85 min. LC-MS (10 min.): M/Z EST: 3.15 min, 284.11 (M-1). 'H NMR: (DMSO-
d6) §12.63 (br. s, 1H), 7.78 (s, 1H,), 7.65 (s, 1H), 7.57 (d, 1H, J = 8.5Hz), 7.45 (dd, 2H, J
=0.8, 7.6)

Example 8: Preparation of 5-(1.3-dihydro-2-benzofuran-5-ylmethylene)-1.3-thiazolidine-
2.4-dione

o)

Y

_ NH
0

Following the general method as outlined in Example 1, starting from 1,3-dihydro-2-
benzofuran-5-carbaldehyde (intermediate 4) and 1,3-thiazolidine-2,4-dione, the title

compound was obtained.

HPLC: 2.89 min. LC-MS: M/Z ESI: 1.20 min, 246.20 (M-1). 'H NMR: (DMSO-d6) &
12.60 (br. s, 1H), 7.80 (s, 1H,), 7.56-7.42 (m, 2H), 5.03 (s, 4H)

Example 9: Preparation of 5-(1-benzofuran-5-ylmethylene)-1,3-thiazolidine-2.4-dione
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NH O Follow ng the general nethod as outlined in
Exanple 1, starting from qui noline-6- carbal dehyde
w@ povmoTredi at e 5) and 1, 3-thi azol i di ne- 2, 4- di oPET/EP1963/050302
title conpound was 10 obt&ned. HPLC. 1.445 mn.
LCGMS: MZ ESI: 1.17 min, 257.21 (Mtl). 'H NWR
(DMSO-d6) 8 8.88 (d, J=6Hz, 1H), 8.40 (d, J=9Hz, |
H), 8.07-7.90 (m 3H), 755(q, J=6Hz, 9Hz, | H),
.45 (s, 1H). Exanple 13: 5 -Qupnolin-6- yI nmet hyl ene- 2
-thloxo-thl M S4 NH 15 0 WO
3 91 Followi ng the
general nmet\yod AL 1 [ nple 1, starting from

rhodani ne, the ti I e conpoundi was obtained. HPLC. 2.05
mn., LCGMS: MZ ESI: 1.25 miipg 273.14 (M:l). i H NWR
(DMSO-d6) 8 14.00 (br. s, 1H), 8.97 (d, J=2.3Hz, 1H)

Followingg]3 ié%zg(e%’gqj =r%<7t 1%_0% ou?lﬂ;eod 719 é?l)i]aeg'ﬁ jk3 %rterg_&?onjké benzofuran—S-
carbaldeh?ﬁ%?@h@elﬁﬁdgﬁgl ﬁd ﬁd 1gﬁu ﬁlﬂdn&ﬁ 24-(ione, the fifle; ﬁ%mpound was

obtained. t he general nethod as outlined in Exanple 1, starting
from qui nol i ne-6- carbal dehyde (internediate 5) and

HPLC: 357 Mol mS"MZEST 147 %, 241%d 4.5 ML BRiso-ae) &
12.58 (br. s, 1H), 8.10 (d, 1H, J = 2.2Hz), 7.92 (s, 2H), 7.74 (d, 1H, J= 8.6Hz), 7.57 (d, 1,
J = 8.6Hz), 7.07 (s, 1H)

Example 10: Preparation of 5-[(4-methyl-3-0x0-3.4-dihydro-2H-1.4-benzoxazin-6-

yDmethylene]-1.3-thiazolidine-2,4-dione

Lo
- NH
o) N

I 0

Following the general method as outlined in Example 1, starting from [(4-methyl-3-0xo-

3,4-dihydro-2H-1,4-benzoxazin-6-yl)carbaldehyde (intermediate 2) and 1,3-thiazolidine-

2,4-dione, the title compound was obtained.

HPLC: 2.79 min. LC-MS: M/Z ESL: 1.19 min, 289.22 (M-1). 'H NMR: (DMSO-d6) §
12.58 (br. s, 1H), 7.81 (s, 1H), 7.41 (s, 1H), 7.13-7.26 (d, 2H), 4.74 (s, 2H), 2.9 (s, 3H)

Example 11: Preparation of 5-(1,3-benzodioxol-5-ylmethylene)-2-imino-1.3-thiazolidine-4-

one
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HPLC. 1.16 min. LCMs: MZ ESI: 1.10 min, 256.18
(Mt1l). 1H NVR (DVMsO-d6) 8 12.58 (br. s, 1H), 8.84

W@ 2004069491 8. 37 (d, J=6Hz, I H), 8.02-7.86 (In, BE/EPWIHE0302
(g, J=6Hz, 9Hz, 1H), 7.269%s, 1 H), 7.02 (b. s, 111).
Exanpl e 15: 5-
3- Met hyl - benzo[ d] i soxazol - 5-yl et hyl ene) -t hi azol i di ne-
2,4-dione Q S M NH 15 4 Follow ng the general
met hod as outllned i n Exanpl e Hstarting from

3-Methyl - b RN -/Zar bal dehyde
(|nterned|§g , I azol i di ne- 2, 4-di one, the
title conp ' 2004/ 007491

2799 nin. LC-MS: M Z ESI:
(DVBO d6) 8 12.58 (br.

PCT/ EP2003/ 63030 NPLCO
1.30 nin, 259.17 (M1). LHNMR

s, 1H), 8. 08 (s, 1H), 7.95 (© 1H), 7.85 (s, 2H), 2.59
(s, 3H). Exanple 16: 5- 4-Phenyl-quinazolin-6- 1

Followind 8 a4 UF BRSO 5s Byl Ro R Gordid, btk Mem J a Bsnsodionol 5.
TP A S R AL s

i PL 4 LC
e 2 4y B LA S Gl i Toteo ) s

12. 74(br s, 9.43 (s, 1H), 824(m 2H)

Following the general method as outlined in Example 1, starting from quinoline-6-
carbaldehyde (intermediate 5) and 1,3-thiazolidine-2,4-dione, the title compound was
obtained.

HPLC: 1.445 min. LC-MS: M/Z ESI: 1.17 min, 257.21 (M+1). '"H NMR: (DMSO-d6) &6
8.88 (d, /=6Hz, 1H), 8.40 (d, /=9Hz, 1H), 8.07-7.90 (m, 3H), 7.55 (9, J=6Hz, 9Hz, 1H),
7.45 (s, 1H).

Example 13: 5-Quinolin-6-ylmethylene-2-thioxo-thiazolidin-4-one
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O S-~ Il NNH /N O Follow ng the general nethod
as outlined in Exanple 1, starting from
wa2muembdhyl am no- qui nazol i ne- 6- car bal dehyde PCT/EP2003/050302
(internedi ate 14) and 1, 3-®hi azol i di ne-2, 4-di one, the
title conpound was obtained. 15 HPLC -1.47 mn.
LCMS: MZ ESI: 1.26 min, 301.26 (Mtl). 1H NWR
(DMSO-d6) (58.81 (s, 1H), 8.54 (s, 1H), 8.16-7.95
Following ithe gélleral’ ndéthdd 28s (shitlidbll . in3 Bo@nile 6H)starife from quinoline-6-
2004/ 007491 PCT/ EP2003/ 050302 93 The fol | owi ng
carbaldehgpda iptermeadiate 59 pntlrbsdaeiteathedatds cdmapoulmd Emufdtmn&dand

17 starting from_ internmediates 15 to
HPLC: 2.95 3nmhL§zb/?$ :dVHé E81a 1 el opdny %?%MéMﬂLalt)e#H WQ -d6) 6

14.00 (or.3 Teh. B4 QA s D6 5o b Dk zmd D 34D (g /8Hz, 1HD), 7.95 (d,
J=9Hz, 11&5[5]’%296& Sllelj?)eg @f?ﬁ£?&% 19yllg:)mat hyl ene] -1, 3- 341

.40 thi azolidine-2,4-dione 20 22
Example 54.{ i-‘frrqﬁé-@h&!llhﬂhﬂ - bﬁﬁbﬂﬁ&&ié—fﬁi&'&ﬂdﬁﬁ@t&}{é ene] - 343. 20

I azol' I dI ne- 27 4-

5 {[4 (benzyl am no) qui nazol Iiﬂ%{l ] nmet hyl ene}- 363. 10

1,3 -thiazol 4-di one 22
5-{[4-(di e Qui nazog 6-yl ] met hyl ene}- 329. 30

1, 3-t hi azol|i

Following the general method as outlined in Example 1, starting from quinoline-6-
carbaldehyde (intermediate 5) and 2-imino-1,3-thiazolidin-4-one, the title compound was
obtained.

HPLC: 1.16 min. LC-MS: M/Z ESI: 1.10 min, 256.18 (M+1). "H NMR: (DMSO-d6) §
12.58 (br. s, 1H), 8.84 (s, 1H), 8.37 (d, J=6Hz, 1H), 8.02-7.86 (m, 3H), 7.52 (q, /~6Hz,
9Hz, 1H), 7.26 (s, 1H), 7.02 (b. s, 1H).

Example 15: 5-(3-Methyl-benzo[d]isoxazol-5-ylmethylene)-thiazolidine-2.4-dione

Following the general method as outlined in Example 1, starting from 3-Methyl-
benzo[d]isoxazole-5-carbaldehyde (intermediate 6) and 1,3-thiazolidine-2,4-dione, the title

compound was obtained.
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23 18 5-({4-[(pyridin-)-ylnmethyl)am no] qui nazol i n- 6-
364.40 yl } nmethylene)- 1,3 -thiazolidine-2,4-dione 24
wa 20080074t [ (pyri di n-3-yl met hyl ) am no] qui nazol i PEBEP2003/050302
364.40 vyl } nethylene)-1,32-thiazolidine-2,4-di one

ethyl 1- {6- [(2,4-dioxo-1,3-thiazolidin-5 25 23
yl i dene) net hyl ] qui nazol i n-4-yl } pi peri di ne-3- 413. 20
carboxylate ethyl 1- { 6- [(2,4-di oxo- 1 3-thiazo

5 . : R:
HPLC: 2l BCRIIMZ ESL 610 mig. 259 47 (810, HLNME, (DMF0-d6)
12.58 (b CélflkH .68 ZH 2% 95etst 1PYLY.BS (s, 2H), 2.59 3H
(br )[S 4€sd| ox)o 1, g(fst h|ngo| [ élsn 5) 427 (S )
yI | dene) mat hyl ] qui nazol i n-4-yl} -L-prol i nate 5- {

Example [16: (44 rhemyl-puperzatinré-imeth yiens)rthpoblidife-336dibde 28
20 ylJmethyl ene}- 1,3 -thiazolidine-2,4-dione 29 31 5-
{[4-(4-pyri m di n- 2- yI pi perazin- ¢ -yl)quinazolin-

420. 20 6-yl ]N h 1, 3 #thi azol i di ne-2, 4-di one
WO 2004/00 4
5({4[4( ug

94 30 30
ri |_51 -yl ] qui nazol i n-
i azol i di ne- 2, 4-di one 31

431. 30 yI] l ene}-1,3 -thi zolldlne 2,4- dlone 32
28 5-({4-] henylethyl)piperidin-l-yl]quinazolin-
445. 40 6- hyl ene)- 1,3 -thiazolidine-2, 4-di one
33 27 5-f | 4~ met hyl pi peri di n-1-yl) qui nazol i n- 6-

355.20 yl]nmethylene } - 1,3 -thiazolidine-2,4-dione
Followinggt}l_zegcg%hgaﬁl_ i oxygutﬂgtr:clldinn ﬁie}/r{q%f%mﬂagt%lrtllgg from 4-Phenyl-
quinazoline-6-carbaldehyde (intermediate 13) and 1,3-thiazolidine-2,4-dione, the title
compound was obtained. |
HPLC: 3.45 min. LC-MS: M/Z ESI: 1.25 min, 334.15 (M+1). "H NMR: (DMSO-d6) §
12.74 (br. s, 1H), 9.43 (s, 1H), 8.24 (m, 2H), 8.00-7.86 (m, 2H), 7.72-7.66 (m, 5H).

Example 17: 5-(4-Dimethylamino-quinazolin-6-ylmethylene)-thiazolidine-2.4-dione

Following the general method as outlined in Example 1, starting from 4-Dimethylamino-
quinazoline-6-carbaldehyde (intermediate 14) and 1,3-thiazolidine-2,4-dione, the title
compound was obtained.

HPLC: 1.47 min. LC-MS: M/Z ESI: 1.26 min, 301.26 (M-+1). 'H NMR: (DMSO-d6) &§8.81
(s, 1H), 8.54 (s, 1H), 8.16-7.95 (m, 3H), 7.13-7.26 (d, 2H), 3.63 (s, 6H). ‘\



yl']
35:

net hyl ene } -

1-[6-(2

1,3 -thiazolidine-2, 4-di one Exanpl e

wa@ 204059t hi azol i di n-5-yl i denenet hyl ) qui nazol | PEBER10P3/{50302

I peridine-4- carboxylic aci9dl /-N ~

50

ng of Ethyl

NO HOOC NH O 5

1-{6-[ (2, 4-di oxo-1, 3-thi azol i di n-5-yl i dene) met hyl ] qui n
azol i n-4- vyl }piperidine-4-carboxyl ate (exanple 26) was

The folloﬁi"nigS @ké{ﬁﬂle's M&%yﬁﬂiéﬂz‘eﬂ%sﬁesﬁb’gd YRERAm
5N NaCOH wer e added,

ro

s of

ggé/l Bhd 7 §t8Win

and the reaction was

mtermedmtelsrllsem Sloandzts-ﬂhamhdlﬂé%ﬁt disrenpl eti on of the

g from

reaction,  solvents were evaporated and titled conpound
was ntecinsdiaie®d i n di ethyl ether as a yel | ow solid
Examp{l60ng, asBaftingl 0| HPLC: 1. 43 nCompduntiiand Z ESI : 1. 15 Mass (M+1)
mn,| 38g t%Pia ML) . WD 2004/ 007491 PCT/ EP2003/ 050302
95 '_)\culpl e—36:
1-[6- (2, 4- Di oxopst it asginodulim2ohic¢naisEhyIkhdqui3nazol i n
18 _4-yI |- pilferidi ﬂgﬂggoh&%gpgg ac?lg N~ %E C]ql\i COON Nf#73.29
O Hol |l owi ng the general as outlined in Exanpl ¢
35, the title c und s ob ai.ned... 5 0
19 LG-NB: M5 ESI . %nﬁgtplﬁ?lﬁ inggy %UH%MIIB- '%ﬁé]yge.@?l 3- 1341.40
1-[6-(2,4-Di oxothlhzalzd.)ﬂnefﬁ 4%5@1‘}/& i denerret hyl ) - qui nazol i
n-A-hs11 nyvr vy ~l 2 r hp i
T = yJ.J lJyIIUII IIIU = ual UU/\yII\J M\JI\J
5-[(4-morpholin-4-ylquinazolin-6-yl)methylene]-
20 22 1,3-thiazolidine-2,4-dione 343.20
5-{[4-(benzylamino)quinazolin-6-yl]methylene} -
21 17" 1,3-thiazolidine-2,4-dione 363.10
5-{[4-(diethylamino)quinazolin-6-yljmethylene} -
22 21 1,3-thiazolidine-2,4-dione 329.30
5-({4-[(pyridin-2-ylmethyl)amino]quinazolin-6-
23 18 y1}methylene)-1,3-thiazolidine-2,4-dione 36440
5-({4-[(pyridin-3-ylmethyl)amino]quinazolin-6-
24 19 v1}methylene)-1,3-thiazolidine-2,4-dione 364.40
ethyl 1-{6-[(2,4-dioxo-1,3-thiazolidin-5-
25 23 ylidene)methyl]quinazolin-4-yl} piperidine-3- 413.20
carboxylate
ethyl 1-{6-[(2,4-dioxo-1,3-thiazolidin-5-
26 25 ylidene)methyl]quinazolin-4-yl} piperidine-4- 413.30
carboxylate
tert-butyl 1-{6-[(2,4-dioxo-1,3-thiazolidin-5-
27 24 ylidene)methyl]quinazolin-4-yl}-L-prolinate 42720
5-{[4-(4-methylpiperazin-1-yl)quinazolin-6-
28 20 yllmethylene}-1,3-thiazolidine-2,4-dione 356.13
5-{[4-(4-pyrimidin-2-ylpiperazin-1-yl)quinazolin-
29 31 6-yllmethylene}-1,3-thiazolidine-2,4-dione 420.20




N~~~ HOOC NS ""r O NH O 10 ng of tert-butyl

1-{6-[(2, 4-di oxo-1, 3-thiazol i di n-5-ylidene) net hyl ] quin
w@2okioodr yl } - L- 10 prolinate (exanple 27) wasPGL/EP2003050302

in a 25% (TFA/DCM solutiof4for 12h at it. The

sol vents were evaporated under vacuo and expected

conpound was precipitated with dietyl ether to give

pur e

I-T%-(2,4-Doxg-thrazolidi n-5-yli denenet hyl) - qui nazol
30 N-4yll- @yr r ol p-di hd44efudrophenyd)piveidir Liglqunsgolin- s o 5
HPLE 1. 4 6%1&«&11 1) B} -thibzaBdimer2, 43%6na0 :

(ML) ’I"_) anrrrlp '%R (A I\/th\d_a_l_m_n_o_q_uJ_na7nI|n 6

yl | feth | one) - t 91) gﬁ )7491 :
31 PCT/|EP20Q8/ 050’ 1 p\g’% % o1 1 owi ng [431.30
the|general met BIER}I' iazpl b EdI0NSst a1t i ng

from4-methytarnino- quinazotine-6- car bal dehyde

1 (inter magl at e 13X {4+d-(2-henlylathpl)prhienieli, 1 4yldiwinezolithe 445 40
title §p0unc6%§m@ﬂi}iféﬂ%?dl 3 5hiPbGdink-#3-dioRe LG M5
MZIESI: 287719 (MF1). 1H NVR: (DI\/BO de) S
11. 97 (br. s, 1H) b 37 H)

33 7.92 (d, 23=8Hz, 1%%47‘“ @Wg pef iy 84313%2(0%“3&!) 355.20
Exanpl e 39: yiJmethylene}- -thlazohdme 2,4-dione
S5—4=Methoxy-qgirnazotin="56= yIHBlHyIBHB)-lHIdLUIIdiHE-Z

4- dijone 2% S [N {[4-(4-hydroxypiperidin-1-yl)quinazolin-6-

yl]methylene}-1,3-thiazolidine-2,4-dione 357.40

34

Example 35: 1-[6-(2.4-Dioxo-thiazolidin-5-ylidenemethy1)-quinazolin-4-yl}-piperidine-4-

carboxyvlic acid

HOOC

50 mg of Ethyl 1-{6-[(2,4-dioxo-1,3-thiazolidin-5-ylidene)methyl]quinazolin-4-
yl}piperidine-4-carboxylate (example 26) was dissolved in 2ml solution of THF/water
(1/1). A few drops of SN NaOH were added, and the reaction was stirred for 12h at rt. After
completion of the reaction, solvents were evaporated and titled compound was precipitated
in diethylether as a yellow solid (40mg, §2%).

HPLC: 1.43 min. LC-MS: M/Z ESI: 1.15 min, 385.20 (M+1).
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ONH O 10 Followi ng the general nmethod as outlined
in Exanple, 1, starting from 4-net hoxy
w@ionaembi ne- 6- car bal dehyde (intermedi ate 10) PETEP2003/050302
1, 3-thiazolidine-2,4-dionedthe title conmpound was
obtained. HPLC. 2.57 min. LCGCMS: MZ ESI: 1.12 nmin,
288.20 (Mtl). 1H NVR (DMSO-d6) S 12.74 (br. s, 1H
8.86 (s, 1H), 8.32 (s, 1H, 8.11 (m 1H), 8.03-7.98
Example (38: 3H6-(Z 418id:&-thiidolidke SEBdRI @n &BY1)-quinazolin-4-yl]-piperidine-3-
2-Tmno-5-(4-nmet hyl am no- qul nazol' I n-6-yI' T nethyl ene)-th
carboxyli¢ aem@l i din-4-one ri NH \ S N NH HNC 0 WD 2004/ 007491
PCT/ EP2003/ 050302 97 Fol I owi ng the general nethod as
outlined in Exanple-N, starting from 4-nethyl am no-
bal dehyde (internediate 11) and
2-imno-1, 3-thiagzoli W d-one, the title conpound was
obt ai ned. HPLC. 243 LCMs: MZ ESI: 1.07 mn,

286. 14 (Mr1) ;
2-1miio-5-4-pi [ ec qui nazolin-6-ylmeth . 1y
ene) -t hi azd| i di ;S N O 0 Fol | owi ng

t he general gd in/Exanple 1, starting
from 4-pi peridi ne- qui nazol i ng-6 r bal dehyde

(i ntermedi ate 7808QHd 2-ini no”/1, 3-t hi azol i di n- 4- one,
the title conmpound was obtabned. 10 HPLC. 1.78 mn.
LCMS: MZ ESI: 1.40 min, 340.26 (Mtl). "H NWR

Following( RI& g%nde?e)d nsleﬁiozpas outlined in Example 35, the title compound was obtained.
HPLC:1.50 min. LC-MS: M/Z ESI: 1.10 min, 385.40 (M+1).

Example 37: 1-[6-(2.4-Dioxo-thiazolidin-5-ylidenemethyl)-quinazolin-4-vyl]-pyrrolidine-2-

carboxylic acid

HOOC

10 mg of tert-butyl 1-{6-[(2,4-dioxo-1,3-thiazolidin-5-ylidene)methyl]quinazolin-4-y1}-L-
prolinate (example 27) was stirred in a 25% (TFA/DCM) solution for 12h at rt. The
solvents were evaporated under vacuo and expected compound was precipitated with dietyl
ether to give pure 1-[6-(2,4-Dioxo-thiazolidin-5-ylidenemethyl)-quinazolin-4-yl]-
pyrrolidine-2-carboxylic acid (7 mg, 81%)).

HPLC: 1.43 min. LC-MS: M/Z ESI: 1.10 min, 371.30 (M+1).

Example 38: 5-(4-Methylamino-quinazolin-6-ylmethylene)-thiazolidine-2.4-dione
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(s, 1H), 8.18 (s, 111), 8.16 (d, J=6Hz, | H), 7.88 (d,
J=9Hz, | H), 7.80 (s, I H, 4.09 (s, 4H), 1.80 (s,

W@ Rod/oEdanpl e 42: PCT/EP2003/050302
2-1 m no- 5- (4-di met hyl am no9qui nazol i n- 6-yl net hyl ene) -t
hi azolidin-4-one N NHS NNH /M 0 15 Follow ng the
general nethod as outlined in Exanple 1, starting from
4- pi peridine- qui nazoline-6-carbal dehyde (internediate
14) and 2-impo-1, 3-thiazoliding@-one, the title
conmpound WO 2004//007491

PCT/ EP2003 |0503 .S 2 mn LCM(10 mn.):
M Z ESI: 3 NgllH NVR:  ( DVBO- d6)
88.82 (s, 3" ( J=9Hz, 1H),

(t, J=9Hz, 2 3 65 (s 6H) Exan'ple 43:

5-(2- Met hyl pbenzotri azol - 5yl net h.

| am) -thiazolidine-2,4-dione N NE S -~ NNHO 5

Fol | ow ng the geperal pethod as outlined in Exanple 1
Followmg;tﬂa@ tge@graflr@m}g:zdvgﬁ ipptlingd in Example 1, startmg fror;r‘rl.p 4-methylamino-

quinazoligpabr R R S RrRaRe Y D0, rsh o A thigbliagile Adflone, the title

ol g, 11 4 (RO (1558 (5 1.

HPLC: 143*)mm7L@Ms MYADESH 148 ﬁﬁn 29.19 IN-Exahm NeVdd: (DMSO-d6) &
5- (3- Met hyl - 3H benzotri azol - 5-
11.97 (br.! s; BN 8)53 (brag RHYISRZ &, 44 39 (dDJ=BNzl 1H)N/.76 (s, 2H), 3.03 (s,

3H)

Example 39: 5-(4-Methoxy-quinazolin-6-ylmethvlene)-thiazolidine-2.4-dione

Following the general method as outlined in Example. 1, starting from 4-methoxy-
quinazoline-6-carbaldehyde (intermediate 10) and 1,3-thiazolidine-2,4-dione, the title
compound was obtained.

HPLC: 2.57 min. LC-MS: M/Z ESI: 1.12 min, 288.20 (M+1). 'H NMR: (DMSO-d6) &
12.74 (br. s, 1H), 8.86 (s, 1H), 8.32 (s, 1H), 8.11 (m, 1H), 8.03-7.98 (m, 2H), 4.18 (s, 3H)

Example 40: 2-Imino-5-(4-methylamino-quinazolin-6-ylmethylene)-thiazolidin-4-one

N NH
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NH N O Follow ng the general nethod as outlined in
Exanple 1, starting from 3-Met hyl -
whenwznomdrzaol e- 5- car bal dehyde (i nt ernedi ate 34pCHRP2003/050302

t hi azol i di ndi one, the titl & conpound was obtained. 15

HPLC. 2.35 min. LCMs: MZ ESI: 1.22 min, 259.23

(M1). IHNW (DVMsO-d6) S 12.5 8 (br. s, 1 H, 8.17

(d, J=9Hz, 1 H), 8.07 (s, 1 H, 7.62 (d, J=6Hz, 1 H),
Followm% 1He éE cheral Hlethodl 838 outBned i) - E)Edfﬂf?]lé' € %rtm from 4-methylamino-

t hyl - 3H benzi m dazol - hyl ene) -t i azolidine

qu1nazolm@-64ea1bahkehyﬁb Pifemhialige] 1 PI:IﬁEFZZ—GmBicG?oQSﬂﬁazcﬂﬁilﬁM -ohdy the title

NH O .
compound Was-obiaingd- 3- et hyl ami no- benzyl i dene) - t hi azol i di ne- 2, 4

HPLC: 237 o8 VR VPR A it E TR o o

stirred at 100C over night. Formic acid was then

Example § $.”gjrﬂnb . wsfb%ndI 08 o B[ H96 1R 5 LIS MRS ) 16 BHE R 4 8Fhe

COT Uirir U gl ve thne trtre Cot Ppudtiy

(35ng, 63% HPLC 1.71 mn. L MZ ESI: 0.82
mn, 274.21 i xanpl es were

synt hesi zez?/( |l e 45 starting from

i nternmedi a 3-1 hi azol i di ne- 2, 4-di one
10 I nternmedirs i ng Conpound nane
Mass (Mrl) B

5-{[1- (4- pheN] butyl) - 1H benzom' dazol - 6- 378. 30

Following the general method as outlined in Example 1, starting from 4-piperidine-
quinazoline-6-carbaldehyde (intermediate 72) and 2-imino-1,3-thiazolidin-4-one, the title
compound was obtained.

HPLC: 1.78 min. LC-MS: M/Z ESI: 1.40 min, 340.26 (M+1). 'H NMR: (DMSO-d6) §8.76
(s, 1H), 8.18 (s, 1H), 8.16 (d, /=6Hz, 1H), 7.88 (d, /=9Hz, 1H), 7.80 (s, 1H), 4.09 (s, 4H),
1.80 (s, 6H).

Example 42: 2-Imino-5-(4-dimethylamino-quinazolin-6-ylmethylene)-thiazolidin-4-one

Following the general method as outlined in Example 1, starting from 4-piperidine-
quinazoline-6-carbaldehyde (intermediate 14) and 2-imino-1,3-thiazolidin-4-one, the title

compound was obtained.
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yl ] met hyl ene} -1, 3-thiazolidine-2,4-dione 47 50
5-[(1-prop-2-yn- | -yl- | H benzimdazol -6- 284. 24

wQ@ kdoamwotayl ene] - 1, 3-t hi azol i di ne- 2, 4-di one 5- [ FAF/EP2003/050302
{2-[4-(trifluoronethyl)phend§l]ethyl } -1 H 48 38
benzi m dazol - 6-yl ) net hyl ene] -1, 3-t hi azol i di ne- 2, 4-
418. 17 dione 49 39
5- ({1-[2- (4- hydr oxyphenyl ) et hyl ] - 1H benzi m dazol - 366. 2

I I rone k -
HPLC: 1. :ﬁz nﬁnyL&: Ngs(g? é‘f@e}l 1\%/[?%}3242 glsgéilqﬁi g@o&sﬁl%m@m HEMR: (DMSO

dé6) 08. 82qu| QHF)GS s8t(hyIHD, E‘E@@dlzf#ﬁwﬁ;zlﬂ} 7~ 8’/8@6.]35[{2 2H), 3.65 (s, 6H).
y icycl ohexanecar boxyl ate 5-( { 1-[2-(5-nethoxy-
| Hindol -3-yl)ethyl]-1 H 51 41

Example 4frfz{2dMethyl-2B--bédatingdlehia)lmetBAeie)sthidzotidie-2.44dione
419.21 dione WD 2004/ 007491 PCT/ EP2003/ 050302 100
5-({ 1-[(1-nethyl-1 H pyrazol-4-ylgpmethyl]-1 H 52 42
benzi m dazol - 6 ety ene) - 1, 3-4/hi azol i di ne- 2, 4-
340. 99 dionqﬁg S
[ 2- (3, 4-di met hoxy
benzi m dazol -
410.37 dione 5-({ 1-
54 54
ben2| m dazol - 6-yl } net hyl ene) - 1, 8 t hi azol i di ne- 2, 4-

51 dlone 55 44
Followmgﬂ(lq 12anerqlt methashasr petlingd) Hbr%rgalqlplm;aéw;ﬂlﬁg diesy 2-Methyl-2H-

benzotmzqo?g—Srfaébﬁlc%k%ae i %g %&%}ggéogﬁﬁjlaﬁ%&y gléﬁlé(%ﬁépgyl%] Bitle” compound

was obtained.
HPLC: 2.68 min. 'H NMR: (DMSO-d6) 612.58 (br. s, 1H), 7.98 (s, 1H), 7.92 (d, /=9Hz,
1H), 7.62 (d, J=6Hz, 1H), 7.43 (s, 1H), 4.48 (s, 3H).

53 43
i azol i di ne-2, 4-
oxyphenyl )ethyl]-1 H

~—+

y
[ 2-(4- phe

Example 44: 5-(3-Methyl-3H-benzotriazol-5-ylmethylene)-thiazolidine-2,4-dione

Following the general method as outlined in Example 1, starting from 3-Methyl-3H-
benzotrizaole-5-carbaldehyde (intermediate 34) and thiazolidindione, the title compound
was obtained.

HPLC: 2.35 min. LC-MS: M/Z ESI: 1.22 min, 259.23 (M-1). '"H NMR: (DMSO-d6) §
12.58 (br. s, 1H), 8.17 (d, /=9Hz, 1H), 8.07 (s, 1H), 7.62 (d, /=6Hz, 1H), 7.47 (s, 1H), 4.33
(s, 3H).

Example 45: 5-(3-Ethyl-3H-benzimidazol-5-ylmethylene)-thiazolidine-2.4-dione
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56 45 1 H benzimdazol- | -yl} cycl ohexanecarboxylic
acid 3 72.18 57 46
w®2(og/e748o0but yl - | H benzi m dazol - 6-yl ) net hyl enepeT/BBD0RE50302
1, 3-thiazolidine-2,4-dione9%95-(fl- [2-(1,3
- benzodi oxol -4-yl)ethyl]- | H 58 47
benzi m dazol - 6-yl } net hyl ene) -1, 3-t hi azol i di ne- 2, 4-
394.27 dione 5-({ 1-[2-(2-phenoxyphenyl)ethyl]-1 H 59
48 benzi m dazol - 6-yl }met hyl ene) - 103-t hi azol i di ne- 2, 4-
442.29 dione ¥ (3,3 -di ppenyl propyl)-1
H-benzinidazqf-G 6 S
yl ] met hyl ene} 3 di one 440.27 5- {
[ 1-(2 nethoxﬂi p azol -6 61 51
yl]nethylegg;/l 3-thiazo|idine P, 4-di one 366.33 62 52
5- { [ 1-(3-furylnmethyl)-1 H bepzi m dazol - 6-
yl'] met hyl ene} -1, 3-t hi azol i di ne- 2, 4-di one 326.24 63 53
5-(4- Amlﬁobcéﬂ [2Rnb=tei aéh aﬁaﬂﬂr&nwz)zrraidﬁel enel(samg 0.19mmol)
t hi azol 4 di one Exanple :
(mtermedﬁa;tég%blmldlmofbved Irefdrylhe neid (fimakphnd whmsﬂuﬁodlsumd\m 100°C over
2004/ 007491 PCT/ EP2003/ 050302 101 N~ NH _ O Fol | owi ng
night. Fogpie g@dewaas then semoxsd dut vadwed The esudgpiesidpe \éfﬁ&rtherhg)urlﬁed by

silica gel poRIESEH BvE s R SariSorit] EXMenlhl e obtained.

HPLC: 17‘&1@ BT 7S bR b e BT N 2005 2% o

=9Hz, 2H), 8.18 (s, 1H), 8.10 (d, JQHZ 1H),
03(d J=9Hz, 1H), 7.51 (s, 1H).

The following examples were synthesized as desribed in Example 45 starting from

intermediates 37 to 54 and 1,3-thiazolidine-2,4-dione.

Intermediate#
Example | as starting Compound name Mass (M+1)
material
5-{[1-(4-phenylbutyl)-1H-benzimidazol-6-

46 37 yl]methylene}-1,3-thiazolidine-2,4-dione 378.30
5-[(1-prop-2-yn-1-yl-1H-benzimidazol-6-

47 0 D)methylene]-1,3-thiazolidine-2,4-dione 284.24
5-[(1-{2-[4-(trifluoromethyl)phenyl]ethyl }-1H-

48 38 benzimidazol-6-yl)methylene]-1,3-thiazolidine-2,4- |418.17
dione
5-({1-[2-(4-hydroxyphenyl)ethyl]-1H-benzimidazol-

49 39 6-yl}methylene)-1,3-thiazolidine-2,4-dione 366.26
methyl 4-{6-[(2,4-dioxo-1,3-thiazolidin-5-

50 40 ylidene)methyl]-1H-benzimidazol-1- 386.35
yl}cyclohexanecarboxylate
5-({1-[2-(5-methoxy-1H-indol-3-yl)ethyl]-1H-

51 41 benzimidazol-6-yl} methylene)-1,3-thiazolidine-2,4- 419.21
dione




Exanpl e 65: 5-Qui noxal i n-6-.

| ~yl ene- 2-t hi oxo-thi azol i di n-4-one
wao-20000d4ng t he general

S MNMSNH NO

starting from qui noxal i ne-80 10 car bal dehyde

(i nternedi ate 55) and rhodani ne,
was obtained. HPLC. 3.10 m n.

the title conmpound
LCMs: MZ ESI: 1.17

nmet hod as outlined i n BrRaPP®0I(050302

nmin, 272.13 (M1). 'HNVR (DMBO-d6) 8 12.00 (br. s,
éH)O4 ? OZJ( 3}5%@ Baysth 151H1p31ﬂ2120184 :l-)llﬁéﬂly}]—ﬁlﬂz 1H)
52 2|1 ni no=s- qwgleonxzjﬂl - -1_yl' f‘ﬁeﬂl‘l%lne )f i azo%‘Z%él 0% 25he> 4099
NINH S - 1Q" =" NH N 15 0 \/\n 2004/ 007491
PCT/ EP2003/ 059801-[2468 4 -Buhéthakyphartyd)eglaylgrldl- met hod |as
53 oytlinead in Bxammeddzol-Stalhidieyleherl Builti@zaldine26t- 1410.37
cgr bal dehyde (ilbﬂger medi atg‘}SS)]@y i
2= mno=1,-3-t oneE, L,uf“"ﬁ“ WerS
oht ai ned. HPL%(?ﬂg'ﬁznﬁ’}?nOE@]R@y )&?ﬂlz}’l&é 02 m n,
54 285.195¢Mm 1) .benammdazobiosd}asthyene)z], 35t19az;ﬂ1d(1 -2dfi- [442.51
J381 Hz, 2H), |®io@® (s, 2H), 8.26-8.07 (in, 3H), 7.84
(4, 1H). Exang) e 67 _ o
55 5-/Benzgyhi azgh=(61feniAyoronecthyi) boretyil Hil Hebonzimddased- 4R 16
NIS/ NH 6-yl}methylene)-1,3-thiazolidine-2,4-dione '
56 45 4-{6-[(2,4-dioxo-1,3-thiazolidin-5-ylidene)methyl]- 372 18
1H-benzimidazol-1-yl}cyclohexanecarboxylic acid ’
5-[(1-isobutyl-1H-benzimidazol-6-yl)methylene]-
X7 46 1,3-thiazolidine-2,4-dione 30225
5-({1-[2-(1,3-benzodioxol-4-yl)ethyl]-1H-
58 47 benzimidazol-6-yl} methylene)-1,3-thiazolidine-2,4- [394.27
dione
5-({1-[2-(2-phenoxyphenyl)ethyl]-1H-
59 48 benzimidazol-6-yl} methylene)-1,3-thiazolidine-2,4- [442.29
dione
5-{[1-(3,3-diphenylpropyl)- 1 H-benzimidazol-6-
60 49 yllmethylene}-1,3-thiazolidine-2,4-dione 440.27
5-{[1-(2-methoxybenzyl)-1H-benzimidazol-6-
61 o1 yljmethylene}-1,3-thiazolidine-2,4-dione 366.33
5-{[1-(3-furylmethyl)- 1 H-benzimidazol-6-
2
62 >2 yl]methylene}-1,3-thiazolidine-2,4-dione 326.24
63 53 5-[(1—p.ro.pyl—lH—b-enznn1dazol—6—y1)methylene]—1,3- 288.18
thiazolidine-2,4-dione

Example 64: 5-Quinoxalin-6-ylmethylene-thiazolidine-2.4-dione
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/ 1. ~ 0 Following the general nethod as outlined in
Exanple 1, starting from qui noxaline-6- carbal dehyde

w@ ovumoTaedi at e 56) and thi azolidi ndi one, the tPCT/EP2003/050302
conmpound was obtained. 10 HRLC. 2.85 min. LGCMs MZ
ESI: 1.06 nmin, 261.11 (M1). 1H NVR (DMSO d6) 5
12.58 (br. s, 1H, 9.39 (s, 1H, 8.27 (s, 1H), 8.11
(d, J 9Hz, 1H), 7.70 (d, J=9Hz, 1H), 7.42 (s, 1H).

Exanpl e 68: - (3- Met hyl - benzof @an-5-yl neth

1~) -t hi azol +diye A~di one _O S NH 0 15 Fol |l ow ng
t he gener al out | i®ed § n Exanple 1, starting
from 3- Met hyl - -benzo ray-car dehyde (internedi ate

57) and 1, 3-tMi azof7 di ne= ¢one, the title
conmpound was obtai ned. WO 20 /007491
PCT/ EP2003/ 050302 103 HPLC: @&.47 min. LCMS: MZ ESI:

1.15 min, 257.21 (M1). 1H NMR (DVSO-d6) 8 12.50
Followiné,l)l%:ﬁe 85@7:%%12 ’megh(% ,_zésd ’ogdbzrp lagirgiilx(%dplg jl9 8 d,ilig_;@(l)—{z?, g\lginoxaline-&
carbaldehéﬂ{: éﬂ%@llfﬁed@%’_ﬁ)ha]tﬁ) rkl)léazzzogi?b@%n% 'T]h? 1@&3%}?0\91% was obtained.

HPLC: 2.%123 l’%ﬂllh ggﬁh\{gﬁ Ngz%ﬁr §1 acggn%@zo (BL-1h. YH NVIRS (DMS0k) &

12.58 (br.5s (mc?rretqw%d benzns, @ n851-8ygs| e, 8. ee) /4+9Haz o), 8.08¢d, J=9Hz,
ione (100ngy, 0.39mol (exarrple 68) and Br2 (2
1H), 751L(|s IHgg.) in 2 M of AcOH at OC. The m xture was
all owed to wane to roomtenperature. After 2h at room

erat ur
Example 65@ Oumoxahn 6-vlmethylene-2-thioxo-thiazolidin-4-one

Ny, S
[ s«{
—
N - NH
0

Following the general method as outlined in Example 1, starting from quinoxaline-6-

carbaldehyde (intermediate 55) and rhodanine, the title compound was obtained.

HPLC: 3.10 min. LC-MS: M/Z ESI: 1.17 min, 272.13 (M-1). "H NMR: (DMS0-d6) §
12.00 (br. s, 1H), 9.02 (s, 2H), 8.31 (s, 1H), 8.21 (d, /=9Hz, 1H), 8.04 (d, /=9Hz, 1H), 7.90
(s, 1H)

Example 66: 2-Imino-5-quinoxalin-6-ylmethylene-thiazolidin-4-one

N\ NH
[ S"<
/
N — NH
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anot her equi val ent of Br2 was added. After 3h the

reaction was filtered off to obtain a 10 yell ow
w@e@dioendbei ng the title conmpound (87ng, 66% . PACZERISN3/050302

MZ ESI: 1.69 nmin, 339.8 (Me1l). 1H NVR (DWVSO d6)

(512.50 (br. s, 1H), 7.93 (s, 1H, 7.82 (s, 1H, 7.72

(d, J=6Hz, 111), 7.54 (d, J=6Hz, 1H), 2.20 (s, 3H).

Exanpl e 70:
F ollow1ng5‘th§ gHTRNAL- b@iﬁ@(ﬂ WsaBumet "Bt Bilagiie - 1 hsaz@hd Cﬂcﬁﬁ quihoxaline-6-
dione O O~ S NH Br O 15 FoIIovvlngthe genera

carbaldehyde l{odensediatd 5 hpand 3-iExacpl,8-thjazelidit-4rend, thertitle compound was
3- Brono- benzof uran-5- car bal dehyde (i nternedi ate 58)
obtained. ang 1, 3-t hi azol i di ne-2, 4-dione, the title conpound

v 1 Y3RA° R BES, W9 200Y BETSRDECTO RRI9HPRRIEE ot 5057
930 @ d(D&éﬁlﬁf’ffé%OQ&%@ﬁ 350716116?14%4?5&9 776 (s

7.63 (d, J=23Hz, 1H). Exanple 71: 3

Example 6{755 %élzgtlﬁégolt &gt - B3 IBReEA - benzof uran-
3-, TT-acrylrc acid "r O O/
NH O Followi ng the general nethod as outlined in

Example 1, syarti

benzof uran-3- vyl
(i ntermedi

from 3-(5-Fornyl -
lic ag thyl ester
d 1,3-thia r\?ll-li di ne- 2, 4-di one,

o

Following the general method as outlined in Example 1, starting from quinoxaline-6-
carbaldehyde (intermediate 56) and thiazolidindione, the title compound was obtained.
HPLC: 2.85 min. LC-MS: M/Z ESI: 1.06 min, 261.11 (M-1). '"H NMR: (DMSO-d6) §
12.58 (br. s, 1H), 9.39 (s, 1H), 8.27 (s, 1H), 8.11 (d, /=9Hz, 1H), 7.70 (d, /=9Hz, 1H), 7.42
(s, 1H).

Example 68: 5-(3-Methyl-benzofuran-5-ylmethylene)-thiazolidine-2.4-dione

Following the general method as outlined in Example 1, starting from 3-Methyl-
benzofuran-5-carbaldehyde (intermediate 57) and 1,3-thiazolidine-2,4-dione, the title

compound was obtained.
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the title conmpound was obtai ned. 10 HPLC. 4.00m n.
LC-Ms: MZ ESI: 1.60 min, 342.20 (M1). 1H NWR

w@ DB ™e) (512.50 (br. s, 1H), 8.63 (s, 1H),PGI/AR2003050302
111), 8.08 (s, | H, 7.83 (% 2H), 7.62 (s, 111), 4.22
(g, J=6Hz, 9Hz, 2H), 1.28 (t, J=9Hz, 3H). Exanple 72:
3 -5-(2
4- Di oxo-thi azolidi n-5-ylidenenethyl)-benzofuran-3-yl]-

HPLC: 139" WihC1&eMS: RIPOESL: @ N, WB72004029749% NMR: (DMSO-d6) &
PCT/ EP2003/ 050302 105

12.50 (br3s [191), B.87 QL.ore6 MR HINIY.318 iid 5J=?9HQ9DI€IgI{K DS"@ ﬁﬁQHﬁ 2H, 7.92 (d,
3-y|]-acryI|c acid ethyl ester nmol )

J=9Hz, 1H¢x"é.ﬁ'§l(q, FioHeet2Hai Hd)p! féij(s,rlHDHFJ wat er 4: 2 To this
solution was added under stirring 81ng (4eq. ) of
Li O4. H20. The reaction was stirred for 15h,

Example 91 9 3rBrajpe -meé:]a,vlrhmmfuranrﬁ-Nhneﬂwlanﬁ);ﬂuﬂehdme 2.4-dione
precipitated with "ether. The solid was 5 washed with
INHC1 and dri ed to afford 170ng (9 of pure

5 ylldenenEFh I ‘ -acrylic acid.
HPLC. 3 257 m n. )} Z ;Sl 1.(NHmM n, 314.11
(M1). 'HNWR e 8- 5" 1H), 8.03 (s, 1H),
7.58 (dd, J=9Hz/ 33Hz, 2H), 7. s, IH), 7.25 (d,
J=18 Hz, 1H), 7.07 (s, 1H). 10 gexanpl e 73: 5

-[3-(3- Oxo- 3- pi peridin-I- propenyl) benzof uran-5-yl m

Tn a 25 mf'3 I}Yecﬁr}felsktwhellsaﬁ%lcéd 5 d(l3—met?11y1 ben2o ran—SG\imetolene) thiazolidine-
2,4-dione (100mg, 0.39mmol) (example 68) and Br2 (20 ul, leq.) in 2 ml of AcOH at 0°C.
The mixture was allowed to warm to room temperature. After 2h at room temperature
another equivalent of Br, was added. After 3h the reaction was filtered off to obtain a

yellow product being the title compound (87mg, 66%).

LC-MS: M/Z ESI: 1.69 min, 339.8 (M+1). "H NMR: (DMSO-d6) & 12.50 (br. s, 1H), 7.93
(s, 1H), 7.82 (s, 1H), 7.72 (d, J=6Hz, 1H), 7.54 (d, J=6Hz, 1H), 2.20 (s, 3H).

Example 70: 5-(3-bromo-benzofuran-5-ylmethylene)-thiazolidine-2.4-dione

Following the general method as outlined in Example 1, starting from 3-Bromo-
benzofuran-5-carbaldehyde (intermediate 58) and 1,3-thiazolidine-2,4-dione, the title

compound was obtained.
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NH O 180 rng (0.57mmmol ) of
3-[5-(2, 4- D oxo-thiazolidin-5-ylidenenethyl)-benzofura
wo 284907491 acrylic acid (exanple 72) was suspenPErEP2003/050302
THE (25ml). To this suspen#idon was added 15 DI EA
(2eq.) and piperidine (3eq.). Under stirring was added
PyBOP (1.5 eq.). After 30mn the reaction mxture
becanme clear, after an additional |Ih a precipitate was
HPLC: 3000 s, LTNRISY RO ESE: 165 fiihy BeY, quﬁWJAlthH NIVER: (DMSO-d6) &
precipitate was filtered off and washed With THE a
12.60 (brl & Hel), &ARosdlilRD, 81O (S, LI, GOS@Q&%MHHI o), I01W6t(}1 lH) 7.63 (d,
HPLC. 3.91 min. LCMs: MZ ESI: 1.58 min, 383.

J=23Hz, [Wh1) . 1H'NWVR (DMBO-d6) 58.46 20 (s, | H), 819 (s,

1H) 771751(m 4H) 7.23 (d, J=15Hz, | H), 3.73
= 2H), 1.51 ..(d, .. 3H).. WD
_____ -yl]-acrylic acid

n1des wer e syntheS|zed accordlng to the syntheS|s of
QLXLQSEQ anple 73. Exanple ‘Am ne as starting Conpound nane
Mass (M+1l) nmaterial Proline- Methyl
1- ((3-{5-[(2, 4-di oxo+%; 9. thi azolidin-5 74 methyl ester
yl i dene) net hyl]-1-be y-an; 3-yl } prop-2- 427.15
enoyl ) prol rRate D-
1- ((3-{5-[(2,]4-di dxo-1, 3 gzolidin-5 75 net hyl ester
ylidene)nethy]-1- 3- yI}prop 2- 413.15
enoyl ) - D-prol1hg
3-[( 3- 0X0- 3- pyr P6Pyro||idine
yl ] - 1- benzof ur a@- 5- yI}netherne) 1, 3 369. 52
thi azolidine-2,4-dione 5
-({3-[3-nDrphoIin-4-y|-3-oxoproJ-
Mor phol i ne
1-benzofitran-5-yl}nethylene)-1, 3-thiazolidine- 385.07
Following the dgenesal method as outlined in Example 1, starting from 3-(5-Formyl-

-en-1-yl] 77

benzofuran-3-yl)-acrylic acid ethyl ester (intermediate 60) and 1,3-thiazolidine-2,4-dione,

the title compound was obtained.

HPLC: 4.00min. LC-MS: M/Z ESI: 1.60 min, 342.20 (M-1). '"H NMR: (DMSO-d6) §12.50
(br. s, 1H), 8.63 (s, 1H), 8.42 (s, 1H), 8.08 (s, LH), 7.83 (m, 2H), 7.62 (s, 1H), 4.22 (q,
J=6Hz, 9Hz, 2H), 1.28 (t, /=9Hz, 3H).

Example 72: 3-[5-(2.4-Dioxo-thiazolidin-5-ylidenemethyl)-benzofuran-3-yl]-acrylic acid
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L- proli ne- Met hyl
1-(3-{5-[(2,4-dioxo-1,3-thiazolidin-5 78 net hyl ester
w@Q boodeomytret hyl | - 1- benzof ur an- 3-yl } prop- 2- 427PABEP2003/050302

enoyl )-L-prolinate N nethys-

N-cycl ohexyl - 3-{5-[ (2, 4-di oxo-1, 3-thiazolidin 79

cycl ohexyl am ne

5-ylidene)nethyl]-1-benzofitran-3-yl}-N 411.12
3-[5-(2,4-DEbkythkylidin-sie/liddneflitlyl)-benzofuran-3-yl]-acrylic acid ethyl ester

3-{5-[(2, 4-di oxo-1, 3-thiazol idi n-5 80 hydroxyet hyl -
(205mg, Qlonuenb) (exahnpld 71) beereodissaved-inl THR watey [4:B- T8sthislGolution was

added ungey Q_Egrﬁngﬁj B f%@i.?ﬁﬁaﬁﬁﬁﬁiﬁgﬁ&@%ﬁ%ﬁ astied for 15h. The
e e STPEMIFA N 8 SETERL WP TR i gt Th ol e
washed Wb BSHOD AT (EROMENEPmE QOB b ppietif3:CobDigyo-tiacolidin-

5-ylideneiethyd)-beazdfugartB hylfhaerydid acid.
Y 5- ({}g? [3-(1, 3-di f]%/dg'lrr ol-'}gl—l-i soi ndol -2-yl)-3- 415.00 83

HPLC: 3 G A PCeAROMETGE Tl e P IR TR thso-as) 58.22
G T, S a8 G ety SHES 200, T 41D B 8RR kD, 7.07

(s, 1IH). 2, 4-dione WD 2004/ 007491 PCT/ EP2003/ 050302 107
Piperidin-1- 3-{ 5-[(2,4-dioxo- 1,3 -thiazolidin-5 85
yl am ne ylidene) net hyl]-1-benzofuran-3-yl}-N 398. 00
Example i73sr5 e[Br3-Oxbatpypeaidine - Piprafieny B-énzofuran-5-ylmethylene]-thiazoli-
) %—{5- [(2,4-dioxo-1,3-thiazolidin-5 86 nethylam ne
dine-2.4-dippgene) met hyl ] - 1- benzof uran- 3-yl }- N 406. 10
(pyridin-3-yl nmethyl)acryl %rri de

180 mg (0.57mmol) of 3-[5-(2,4-Dioxo-thiazolidin-5-ylidenemethyl)-benzofuran-3-yl]-
acrylic acid (example 72) was suspended in THF (25ml). To this suspension was added
DIEA (2eq.) and piperidine (3eq.). Under stirring was added PyBOP (1.5 eq.). After 30min
the reaction mixture became clear, after an additional 1h a precipitate was formed. The
reaction was stirred overnight. The precipitate was filtered off and washed with THF and

IN HCI affording the title compound in high purity.

HPLC: 3.91 min. LC-MS: M/Z ESI: 1.58 min, 383.22 (M+1). ‘H NMR: (DMSO-d6) &8.46
(s, 1H), 8.19 (s, 1H), 7.71-7.51 (m, 4H), 7.23 (d, J=15Hz, 1H), 3.73 (d, J =48Hz, 2H), 1.51
(d, J=36Hz, 3H).
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Cycl ohexyl am ne 5-ylidene)net hyl ] - 1-benzof uran- 3-

wW@0408749y1 } acryl am de 4-N-net hyl - 5-({
3-[3- (4- et hyl pi perazin-|

en-1-yl]-1-benz

pi perazi ne thiazolidine-2,4-dione Ncycl oheptyl -
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of uran-5-yl } net hyl ene) -1, 3- 398. 02

87

PCT/EP2003/050302

- {

The follo®ing ashédes)welehynkhesiaha@oudiag-t3-thd dinthdsis Wfkexample 73.

acrylam dc 5-(

{3-[3-(2,5-di hydro-1 H pyrrol -

| -yl)-

3

90 Pyroline oxoprop-I-en-1l-yl]-1-benzofuran-5- 367.11
yl } met hyl ene) - 1 3-thiazolidi ne-2, 4-di one
SyomoscmSaBIEle 5-y1 | done) gt B 11 - henzof ur an. 3- |y
e i -
Exampleg 83 mia} acrlyl amy de Exa @?@Bé@ld ilial%% Mass (M+1)
3-[5-(2,4-Dioxg-thiazolidin-5-y|idenenethyl)-henzoflura
}- 3- yﬁ’llohﬁr opi onMethyl H—((&qlﬁﬁ[(éétdﬁox@-l D-tigagolidinNg+ |0
74 Kol | ova1 t he Cyli@md)nfﬁi)ﬁﬁ}d -BenAvfutan ® g1} propxanpl €427.15
iteﬁf?j u?dn 3 el{ IE fate > th
I
i nt Beprotinat ey-xéf%ﬂdi L S TeS Fptes stnzelidifes i e
75 tlitl densymgtindl 1 - venzedaaned yaorop-2- 413.15
PCT /@ggg%%%qﬁﬁ)yl}m}}prohnate
(5-({3-[(3-0x0-3-pyrrolidin-1-ylprop-1-en-1-

76 Pyrollidine  |yl]-1-benzofuran-5-yl} methylene)-1,3- 369.52
thiazolidine-2,4-dione
5-({3-[3-morpholin-4-yl-3-oxoprop-1-en-1-yl]-

77 Morpholine  |1- benzofuran—S—yl‘-methylene)—1 3-thiazolidine- [385.07
2,4-dione

L-proline- Methyl 1-(3-{5-[(2,4-dioxo-1,3-thiazolidin-5-
78 ylidene)methyl]-1-benzofuran-3-yl} prop-2- 427.13
methylester .
enoyl)-L-prolinate
N-methyl- N-cyclohexyl-3-{5-[(2,4-dioxo-1,3-thiazolidin-
79 . |5-ylidene)methyl]-1-benzofuran-3-yl}-N- 411.12
cyclohexylamine :
methylacrylamide
N-ethyl- 3-{5-[(2,4-dioxo-1,3-thiazolidin-5-
80 hydroxyethyl- lylidene)methyl]-1-benzofuran-3-yl}-N-ethyl-N-|387.10
amine (2-hydroxyethyl)acrylamide
N-cyclobutyl-3-{5-[(2,4-dioxo-1,3-thiazolidin-

81 Cyclobutylamine |5-ylidene)methyl]-1-benzofuran-3- 369.13
yl}acrylamide
5-({3-[3-azetidin-1-yl-3-oxoprop-1-en-1-yl]-1-

82 Azetidine benzofuran-5-yl} methylene)-1,3-thiazolidine- {355.64
2,4-dione

" 1,3-dihydro-2H- 5-({3-[3-(1,3-dihydro-2H-isoindol-2-y1)-3- 415.00

isoindole oxoprop-l—en—l-yl]-ljbengo.furan—S- ' (M-1)
yl}methylene)-1,3-thiazolidine-2,4-dione
5-({3-[3-azepan-1-yl-3-oxoprop-1-en-1-yl]-1-

84 Azepan benzofuran-5-yl} methylene)-1,3-thiazolidine- [397.46

2.,4-dione




HPLC. 3.94mm. LC-Ms: M Z ESI: 2.87min, 346.15 (M1).

"HNVR (DMSO-d6) S 12.58 (br. s, 1H), 7.92 (d,
wQ20k00743H) , 7.72 (d, J=9Hz, 1H), 7.53 (d, J=9P&I/ER1dp3/050302

4.03 (q, J=9Hz, 15Hz, 2H)1072.94 (t, J=9Hz, 2H), 2.73

(t, J=6Hz, 2H), 1.14 (t, J-6Hz). 5 Exanple 93:

3-[5-(2, 4- D oxo-thiazolidin-5-ylidenenethyl)-benzofura

n3y|]prop|on|ca0|d OHOS O ONH O The title

donpound was obg @ﬂ%}éﬂ [‘Q-ﬁl‘i@ﬁﬂﬂﬁﬂ'—&

85 sap&’nmﬂld:latl-ons alsb &%ﬁ‘fa yl exanpl 398.00
72 usyllagnﬁsan”pl al”. LC: 3.0
in_ 1C NS(10 mPHO@ifl 7}’ lar% mn_ 316 14 (M1)
' P 3 111('% 36{ TH(2, %ﬂi&)}ﬁﬁl,@bﬂuazs)lldhn-lﬂ) 12. 22 (.

8 8 [VEAnSM (Sliddnd)aisty PH-berfrofGrainds WIFWZ, | H) 140610
1, SAURdADe [0 041n2s. i alyl);cmmm 85 (t,
§- 3 (3- Oxo- 3%@&@%—@'{5 fipsochdhiszalidsey| oo

87 uéu ytlamam)b' ylidiinegmethylldi -dea rané- ONH O \M97 08

2004/ 007491 PCT&EBZEﬁlBﬁﬁ&@SOZ 109 The title corrpound
Was obtai ned a §
88 des drilNbudthiyds ge u ﬁ%&ﬁnﬂ] f)@%%gﬁ%o ar ff,&? 0
mat epipatazitL C '% 7§ ﬁn 9_ §i ene)-l, '
85. 14 (M1). 1FNwrelidipgRed-genes 12 66 (br. s, 1I—h.
.06 (s, 3H), 8NOty¢lshejtyl]-3- B-1@.4-slioxd),3-thiagblidis]

89  (|®yclshdbtylamine |5-ylidene)methyl]-1-benzofuran-3- 411.44
yl}acrylamide
5-({3-[3-(2,5-dihydro-1H-pyrrol-1-yl)-3-

90 Pyroline oxoprop-1-en-1-yl]-1-benzofuran-5- 367.11
yl}methylene)-1,3-thiazolidine-2,4-dione
IN-cyclopentyl-3-{5-[(2,4-dioxo0-1,3-thiazolidin-

91 Cyclopentylamine |S-ylidene)methyl]-1-benzofuran-3- 383.11
yl}acrylamide

Example 92: 3-[5-(2.4-Dioxo-thiazolidin-5-ylidenemethy])-benzofuran-3-yl]-propionic acid

ethyl ester

Following the general method as outlined in Example 1, starting from 3-(5-Formyl-
5  benzofuran-3-yl)-propionic acid ethylester (intermediate 71) and 1,3-thiazolidine-2,4-dione,

the title compound was obtained.



10

5 Exanple 95: 6

-(2, 4-Di oxo-thiazolidin-5-ylidenenethyl -2, 3-di hydr o- be
WO 2@pa0AYDxazi ne-4- carboxylic acid tert-bu . PCEEPBN3/(30302

OS NH N O Follow ng theltgeneral nmethod as outlined

in Exanple 1, starting from 6-Fornyl -2, 3-

di hydro- benzo[ 1, 4] oxazi ne-4-carboxylic acid tert-butyl

ester (internediate 62) and 1,3 10

y hg kit -
HPLC: 3. 97 PIC NS P7 S gh: 007m ) 8451115 @LE PIPRIRARAFDMSO-d6) 512.58
4 03 (g, J=9Hz,

(br. s, 1HY, M@ng VF6HEX B, §.795(d, J= 9Hz 1H), 7.53 (d, J= 9Hz lH)
Di hy dro- 2B benzo[ 1, 4] oxazi n- 6- yfrret hy ene3 thi a
15Hz, 2H),o2 04 i(ty Jz=9sz i26he 2.7 (t,OT%JHz RHDdntd af J= 6Hz)
6- For nyl - 2, 3-di hydr o- benzo[ 1, 4] oxazi ne- 4- car boxylic
acid tert-butyl ester 15 (internediate 62) were
treated with TFA/ DCM 25% for 2h. The sol vents were
evaporated to dryness and the remai ni ng crude was
Example 93€8L[5 42 4-THoXoakiweoHdRl-5fvtidehémeting)-beiizdfath-81y1]-propionic acid
Exanple 1 without further purification to obtain the
title conmpound as yel I@w solid. WO 2004/007491
PCT/ EP2003/ 050302 {10 \dPLC. 2.56 min. LC-Ms: MZ ESI:
1.14 mn, 261.24 ( - (DMSO-d6) 8 12.58 (br.
s, 1H), 7.57 (s, , 3H), 4.17 (t, J=3Hz,
2H), 3.28 (t, J= Fxanpl e 97: 5
- (4- BenzoyHO3, 4 Hs benzo[ 1, 4] oxazin-6-_| am

The title compound was obtained applying standard saponifications techniques as described

for example 72 using example 92 as starting material.

HPLC: 3.09 min. LC-MS(10 min.): M/Z ESI: 1.19min, 316.14 (M-1). 'H NMR: (DMSO-
d6) 0 12.58 (br. s, 1H), 12.22 (b. s, 1H), 7.93 (d, /~12Hz, 3H), 7.70 (d, J/=9Hz, 1H), 7.54
(d, /=9Hz, 1H), 2.91 (t, /=9Hz, 2H), 2.65 (t, 6Hz, 2H).

Example 94: 5-[3-(3-Ox0-3-piperidin-1-yl-propyl)-benzofuran-5-ylmethylene]-thiazol-

idine-2.4-dione

NH
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S- 11 N\H NOO 5
5- (3, 4- D hydr o- 2H benzo[ 1, 4] oxazi n- 6-yl net hyl ene) -t hi a
wQodosgomet 2, 4- di one (exanple 96) (35ng, 0. 13nMP@I/EP1003/050302
4ml anhydrous THE were tre#ted w th benzoyl chl ori de
(156uL, 10eq.) in the presence of DI EA (2eq.) for 3h.
Excess of benzoyl chloride was hydrol ysed, EtOAc was
added and the organi c phase was washed wi th NaHCO3 and
The title &dthp&und b@s%’btﬂﬁie&%p?@ﬁng Yhé £ RthefiB protdcof ag@esdtfiddfor example
Et CAc/ cycl ohexane 3:7 "as eluent affording 14ng (35%
73 using efamplb®3tas dtertgmeatenidl. . HPLC: 4.57 nmin. LCMS: MZ
ESI: 2.11 min, 364.91 (M1). The foll owi ng exanpl e was

HPLC: 3 ggﬁ‘hﬁﬁig%ﬂ@ :glglflﬁaﬂﬁ?'i‘ﬁlé’@fn,%s‘?'% PR8I T NVRX RIIN180-d6) &

12.66 (br.3s; Dey(s; 3H; giohydr pHRH, [H),4 B0YrR; :
A R A S R N
Yield = 43ng (95% WO 2004/ 007491 PCT/ EP2003/ 050302
Example 931 6HR.@-Dioxibthiarolidie-5Matidddemdtbi)-2, 3 idhpilin-b&@k[ P4 Joxazine-4-
(Mt1). "HNWR (DVMSO-d6) 8 12.58 (br. s, 1 H, 8.3 0
carboxyli¢ neid tent-pytyl gstgn (s, 1H), 7.3 5 (d, J=9Hz, 1 H), 7.05
(d, J=9Hz, 1 H), 4.33 (t, J=6Hz, 2H), 4.00 (t, J 6Hz,
2H). Exanple 99: 6-(2 0]
I

4- Di oxo-t hi azol i yi denenet hy benzo[ 1
4] oxazi ne- 4- canbox d tertSbut ester
NH
N
P o
)To o

Following the general method as outlined in Example 1, starting from 6-Formyl-2,3-

dihydro-benzo[1,4]oxazine-4-carboxylic acid tert-butyl ester (intermediate 62) and 1,3-

thiazolidine-2,4-dione, the title compound was obtained.

HPLC: 2.52 min. LC-MS: M/Z ESI: min, 261.21 (M-Boc-1).

Example 96: 5-(3.4-Dihydro-2H-benzo[1.,4]oxazin-6-ylmethylene)-thiazolidine-2.4-dione

‘ o)
0]
3’{
i %NH
N
H
o)

100mg of 6-Formyl-2,3-dihydro-benzo[1,4]oxazine-4-carboxylic acid tert-butyl ester
(intermediate 62) were treated with TFA/DCM 25% for 2h. The solvents were evaporated

to dryness and the remaining crude was used for the Knoevenagel reaction as outlined in

Example 1 without further purification to obtain the title compound as yellow solid.
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O OSNH NI1INO OO Follow ng the general nethod as
outlined in Exanple 1, starting from 6-Fornyl -

whean)79v] oxazi ne- 4- carboxylic acid tert-but yPCEEP®N3/050302
(internedi ate 63) and 1, 3-1Mi azol i di ne- 2, 4-dione, the
title conpound was obtained. 10 HPLC. 4.23 mn. LC M
MZ ESI: 1.82 mn, 359.16 (M1). '"HNW (DVSO d6) o
12.50 (br. s, 1H), 7.63 (d, J 3Hz, 2H), 7.31 (d,

HPLC: 2.56%’1‘1& LU‘-'MS SVRZ KSK: 1JRPhln, 360 246MQ) (' NMR) (DMS0-d6) &

12.58 (br[§ 1@, 4 53' (BXQH)M A8dkj 3HN-4H17I(t, deseim M)l 3 28-(@xJ=8Hz, 2H).
3-di hydro-benzo 1 4]- oxazin-4-yl]-acetic acid net hy
ester 0 S NH ONOO 0 15 W 2004/ 007491
0503 ok dihydpo-2di-{benkald gaginreyihethyldned-thgzolidine-
outllnedln Exarrplel startlngfrom(6 For nyl - 3- oxo-
2.4-dioney 3. di hydr o- benzo[ 1, 4] oxazi n-4-yl ) -acetic acid nethyl
ester (internmedi ate 64) and 1, 3-

t hi azol i di ne- 2, 4-di one, the title cofound was
obt ai ned. HPLC & A LCMs: MZ ESI: 1.20 mn,

347.25 (M1). 1FNMR:

5-(3,4-Dihydro-2H-benzo[ 1,4]oxazin-6-ylmethylene)-thiazolidine-2,4-dione (example 96)
(35mg, 0.13mmol) in 4ml anhydrous THF were treated with benzoylchloride (156uL,
10eq.) in the presence of DIEA (2eq.) for 3h. Excess of benzoylchloride was hydrolysed,
EtOAc was added and the organic phase was washed with NaHCO; and brine. The crude
was purified on silica gel using EtOAc/cyclohexane 3:7 as eluent affording 14mg (35%) of

the title compound.
HPLC: 4.57 min. LC-MS: M/Z ESI: 2.11 min, 364.91 (M-1).

The following example was synthesized in the same way as described for example 97.

Example 98: 5-(4-Acetyl-3.4-dihydro-2H-benzo[1.4]oxazin-6-ylmethylene)-thiazolidine-
2.4-dione

Yield = 43mg (95%)
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5 12.58 (br. s, 1H), 7.76 (s, 1H), 7.36 (s, 1H), 7.20
(in, 2H), 4.82 (d, J=15Hz, 4H), 3.71 (s, 3H). Exanple
WA Q1h4/007491 PCT/EP2003/050302
- Benzyl - 2-[ 6- (2, 4- di oxo-t hi®dzol i di n-5-yl i denenet hyl)-3
-0x0-2,3-dih. benzo [ 1, 4] oxaz in- 4-yl1- ac etam
ide O ONH ONOO NH 10
[ 6- (2, 4- Di oxo-thiazolidin-5- ylldenerrethyl) 3- oxo0-2, 3-d
HPLC: 2.6Bynlino 1JeM O] MYZASToXard firid; 309,24 avet i)c ' BNMREDME0-d6) §
ester (1951ng, 0.56mmol) (exanple 100) were saponified
12.58 (br.s;ildd), 8.3 (b sfIHL7TCH & 1BBs&'r3|5t(e1de—9Hzgei<Hm 0514, J~9Hz, 1H),

4.33 (t, J‘[éﬁ 27%21) &-0% & ROHZoRHY n- 5-yI i denemet hyl ) - 3- oxo- 2, 3

-di hydro -benzo [ 1,4] oxazin-4-yl] -acetic acid. The
; 0.1 s-lved in

4lquazine-4-carboxylic

acid tert- Biﬁi?lzé’ét@x‘ ni ne (25rrg, 1' 5 eq. ) ver e added vvh| l e
stirrrng. The reaction mxture was stirred for 15h at

A. Et OAc was added and the organi c phase was washed
with IN HCL, Na bri ne each of ich three tines.
Ln@he sol vents was

The crude resi 3
c as eluents to

purified on silpca ge

give the titletgo o. powder (35ng,
54% . 20 HPLC. 3. : M{z ESI: 1.27 mn,
424.21 (M+1) 004/007491 PCT/ EP2003/ 050302 113
Exanpl e 10%/A§T tyl - 3- oxo-3 #di hydro- 2H benzo[ 1
4]oxa2|n 6<yh é?hylene) thiazoli dine-2,4-dione O O

Following the general method as outlined in Example 1, starting from 6-Formyl-
benzo[1,4]oxazine-4-carboxylic acid tert-butyl ester (intermediate 63) and 1,3-thiazolidine-

2,4-dione, the title compound was obtained.

HPLC: 4.23 min. LC-MS: M/Z ESI: 1.82 min, 359.16 (M-1). 'H NMR: (DMSO-d6) &
12.50 (br. s, 1H), 7.63 (d, J/=3Hz, 2H), 7.31 (d, /=3Hz, 1H), 6.95 (d, J=6Hz, 1H), 6.30 (s,
OH).

Example 100: [6-(2.4-Dioxo-thiazolidin-5-ylidenemethyl)-3-ox0-2.3-dihydro-benzo[1.4]-

oxazin-4-vl]-acetic acid methyl ester

o
o
S’{
P NH
0~ N
o o)



10

15

20

NH ON O Follow ng the general nethod as outlined in
Exanple 1, starting from 4-Butyl-3-0x0-3,4- 5
waletwdeasH benzo[ 1, 4] oxazi ne- 6- car bal dehyde PCT/EP2003/050302
(internedi ate 65) and 1, 3-18i azol i dine-2,4- dione, the
title conpound was obtained. HPLC. 3.67 mn. LC M5
MZ ESI: 1.49 mn, 331.23 (M1). "HNWR (DVSO d6) 8
12.58 (br. s, 1H), 7.85 (s, 1H), 7.43 (s, 1H, 7.24
Followin dhe geﬁéﬂll méthod 7asl8ulihed JinOERampld) 1, 4tat@ng (ﬁSomZdﬂ)Formyl-?; -0X0-
1(t, J=3Hz, 2H), 1.57, (m 2H), 136(m 2H) ,
2,3- d1hyd(® beﬂm)[l-liz4]08aﬁ1n 4-§DErcatisl acﬁbmetﬁyk 4sBenlnterediate %4) and 1,3-
0- 2Hhenzo[ 1 4] gxazin-6: by methyl ene)-thi a-
thlazohdl%-& ZEwda@ ep the Htle gempoundsvagpbteingdo  Fol i owi ng t he
general nethod as outlined in Exanple 1 starting from
HPLC: 2.83 Beinz YIC-R9X0F/ 3, HSI: 1.20 min, 347.25 (M-1). HNMR (DMSO-d6) 6
di hydr o- 2H benzo[ 1, 4] oxazi ne- 6- car bal dehyde
12.58 (br(s,dtHex Methi @t ¢éHH5Y. 36r(d LH3R-7.20 oo R 482 d4/~15Hdj 4He,3.71 (s,
the title conmpound was obtai ned. WD 2004/ 007491
3H). PCT/ EP2003/ 050302 114 HPLC. 3.67 min. LCMs: MZ ESI:
1.46 min, 365.17 (M1). 1HNVMR. (DVMSO-d6) 8 12.58 (br

Example er QJ—,'T‘QJ enz)?l i—i&(ﬂ ghom;,&nazo%izdlrg rg] vlsggnemeﬂ?ivl)%S 0X0- '_Q 3-dihydro-

benzo[1 56%&1%'9@0&;%%@“' ran-5-yl met hyl ene) -t hi azol i di ne-2
- Cl NH
o
o ’{
S
J/i %NH
o) N
i :

o

[6-(2,4-Dioxo-thiazolidin-5-ylidenemethyl)-3-ox0-2,3-dihydro-benzo[ 1 ,4]-oxazin-4-yl]-

acetic acid methyl ester (195mg, 0.56mmol) (example 100) were saponified using 2 eq. of
LiOH as described for example 74 affording [6-(2,4-Dioxo-thiazolidin-5-ylidenemethyl)-3-
0x0-2,3-dihydro-benzo[1,4]oxazin-4-yl]-acetic acid. The so obtained acid (50mg,
0.15mmol) was dissolved in THF. HOBt (32mg, 1.5eq.), EDC (43mg, 1.5eq.) and
benzylamine (25mg, 1.5 eq.) were added while stirring. The reaction mixture was stirred
for 15h at rt. EtOAc was added and the organic phase was washed with 1N HCI, NaHCO3,
brine each of which three times. The crude residue after evaporating the solvents was
purified on silica gel using DCM/EtOAc as eluents to give the title compound as colourless

powder (35mg, 54%).

HPLC: 3.06 min. LC-MS: M/Z ESI: 1.27 min, 424.21 (M+1).



10

15

O 5 Followi ng the general nethod as outlined in
Exanple 1, starting from 2-Chloro-5
wQ 103)pafisoxol an- 2-yl - benzof urane (i nternedi at e BFI/ER2003/050302
1, 3-thiazolidine-2,4-dionell3the title conmpound was
obtained. HPLC. 3.84 mn. LGMs: MZ ESI: 1.62 m n,
278.12 (M1). 1H NWVR (DMSO d6) 57.90- 7.75 (M 2H),
7.68 (d,j=9Hz, 1H), 7.52 (d, J=9Hz, 1H), 7.09 (s, 1H).
Example 102 Ex«AxBetyl-350x0-3,4-dihydro-2H-benzo[ 1.4]oxazin-6-ylmethylene)-thiazoli-
. g,-(S-Arri no- benzo[ d] i soxazol - 5-yl et hyl ene) -t hi azol'idin
dine-2.4-diope 4-dione O 0 S N~ NH H2N O Fol | owi ng t he general
nmet hod as outlined in Exanple 1, starting from
3- Ami no- benzo[ d] isoxazol e-5-car b@l dehyde
(internedi ate andl, 3-t hi azol //di ne- 2, 4-di one, the
title conpound obt dllned. ¥ PLC. 2.45 mn. LG Vs
MZ ESI: 0.94 mn,Ji260. 17 (MA). JyyNVR (DVBO-d6) 5
12. 60 (br.o& i, 8.6 “AMN.7.85 (s, 1H), 7.60
(d, J=9Hz, 1H), \6.67 (s, 1H). tanpl e 106:
5- (3- Phenyl et hyryl - benzof i uran- .yl net hyl ene) -t hi azol i
di ne- 2, 4-di ong& WD 2004/ 007491 PCT/ EP2003/ 050302 115
OS O NH OFollowing the general nmethod as outlined
in Exanple 1, /starting from 3-Phenyl et hynyl -
benzoftiran-5-carbal dehyde (internediate 59) and
~1,3-thiazolidine-2,4-dione, the title conmpound was
Followingoteagenedal eHridCas ondihed m Ex@miph 1MSEArtESE frddn 0L Biityl-3-0x0-3,4-
. g{44.18§ 1). IHNWR (DM5O-d6) S 12.58 (br. s, 1H),
dihydro-2 _-hgn%oi{, 4 pazie-gocarbaldehyde fintormeriate=03) and H),3-thiagolidine-2,4-

dione, the (i}l cc)atjﬁ?mugd s (o%kained.

HPLC: 3.67 min. LC-MS: M/Z ESI: 1.49 min, 331.23 (M-1). "H NMR: (DMSO-d6) §
12.58 (br. s, 1H), 7.85 (s, 1H), 7.43 (s, 1H), 7.24 (d, J=6Hz, 1H), 7.15 (d, /=9Hz, 1H), 4.73
(s, 2H), 3.91 (t, /=3Hz, 2H), 1.57, (m, 2H), 1.36 (m, 2H), 0.91 (t, /<9Hz, 3H).

Example 103: 5-(4-Benzyl-3-0x0-3.4-dihydro-2H-benzo[ 1.4]oxazin-6-ylmethylene)-thia-

zolidine-2.4-dione

Following the general method as outlined in Example 1, starting from 4-Benzyl-3-0x0-3,4-
dihydro-2H-benzo[1,4]oxazine-6-carbaldehyde (intermediate 66) and 1,3-thiazolidine-2,4-

dione, the title compound was obtained.
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4H). Exanple 107: 5-B enzo 1 2 5Jthi adi azol - 5-
'l net hyl ene-thiazolidine 2 4 ione S-N\ NS"'r O
WORD040074Q Fol | ow ng t he general nethod as out | PCTEEEP1003/050302
Exanple 1, starting from 2114, 3-
Benzot hi adi azol e- 5- car bal dehyde and
1, 3-thiazolidine-2,4-dione, the title conpound was
obtained. HPLC. 3.03 min. LCGMS: MZ ESI: 1.14 mn,
HPLC: 3,562;1&111(@\41\13 M/Z BYR: 1. 46MEQ: 865, 1$(M51 1H{Mr(DmsoLd6) )
H, 8.11 (in, 2H), 7.90 (d, J=9Hz, 7 (s
12.58 (brls,zﬂ)H) M&(HM/I—DQMH&WB(ZKAEF&@DS/%(BSQH) 4:&7 CE;(%H})J e
108: 5 -Benzo[1l 2
]Ooxadl azol - 5-yl net hyI ene- th| azoI [ d| ne-2 4-ione. OAN N
Example 04+ $-(2r Chjqrochenz Al ethyjlene ehiding-Z4-dione
outlined in Exanple 1 startl ng from2 1, 3-
Benzoxadi azol e- 5- car bal dehyde and

1, 3-thi azoli di ne-2, 4- dlon- the title npound was 5
obt ai ned. HPLC. 3. O i DM l: 1.17 mn,
246.17 (M1). cH-NR 2.58 (br. s, 1H,
8.07 (in, 2H), 7.8 ig 7N (s, 1H).
Exanpl e 1009:

5- (2- Met hyl - benzof ur an- 6- yl net hyl ene)!- t hi azol i di ne- 2
4-dione O S 4 J

Following the general method as outlined in Example 1, starting from 2-Chloro-5-
[1,3]dioxolan-2-yl-benzofurane (intermediate 67) and 1,3-thiazolidine-2,4-dione, the title

compound was obtained.

HPLC: 3.84 min. LC-MS: M/Z ESI: 1.62 min, 278.12 (M-1). 'l NMR: (DMSO-d6) §7.90-
7.75 (M, 2H), 7.68 (d, j=9Hz, 1H), 7.52 (d, J=9Hz, 1H), 7.09 (s, 1H).

Example 105: 5-(3-Amino-benzo[d]isoxazol-5-ylmethylene)-thiazolidine-2.4-dione

Following the general method as outlined in Example 1, starting from 3-Amino-
benzo[d]isoxazole-5-carbaldehyde (intermediate 68) and 1,3-thiazolidine-2,4-dione, the

title compound was obtained.

HPLC: 2.45 min. LC-MS: M/Z ESI: 0.97 min, 260.17 (M-1). 'H NMR: (DMSO-d6) &
12.60 (br. s, 1H), 8.01 (s, 1H), 7.85 (s, 1H), 7.60 (d, J=9Hz, 1H), 6.67 (s, 1H).

Example 106: 5-(3-Phenylethynyl-benzofuran-5-vlmethylene)-thiazolidine-2,4-dione
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NH O O 10 Foll owi ng the general nmethod as outlined
in Exanple 1, starting from 2- Met hyl -

W@ 2903pafi4oK 0l an- 2-yl - benzof uran (i nternedi at e 720T/AEPIH03/050302
1, 3-thiazolidine-2,4-dionellsthe title conmpound was
obtai ned after purification on reverse phase HPLC
(solvents gradient H20/CH3CN 0.1 % TFA). HPLC. 3.65
mn, 90.75% LC-Ms: MZ ESI: 1.65 min, 258.21 (M1).
1H NVR. (DVMSO- 15 d6) (519, , 1H), 7.88 (s, 1H),
7.77 (d, 1H, J=1.5 Hz), 1H, J=8.6 Hz), 7.47
(dd, 1H, J=8.6, 1.5 H . s, 1H), 2.37 (s, 3H).

WO 2004/ 007491 PCTLEF > 117 Exanple 110:

5- (2- Car boxype am=6-yl met hyl ene) -t hi azol i d
ine-2,4-di @ Fol | owi ng t he
general net ' in Bxappteé arting from
5-[1, 3] D oxo . 2- yl - benzof ur an- 2\ car Joxyl i c acid

nmet hyl ester (internediate 73) and NH

1,3-thiazolidine-2,4 5 dione, the tIe compound was
obt ai ned after purlfl cation on reQerse phase HPLC
(solvents gradient H20/CH3CN 0.1 % TFA). HPLC: 3.32
F ollowmgl than geﬁéra@&ﬁ(ethb@ dSoutiinéd5sl Exémg)le i %tarﬁﬁ% ﬂc@rn( MP:h)en lethynyl-
(DO do) 81252 (81, 1 T8
benzofurapqz§ caqbeé }(yﬁ,e JHytermediote cﬁcP) Bhd J-Btl&azdhcﬁnb@)él dlcithOthe title
o ng Og?t Exarrpl e 111:
ompounds was ogting 2 f1 uor o- 2, 3- di hydr o- benzof ur an- 6- yl met hyl e
ne)-thiazol.idine- 2, 4- di one Br O
HPLC: 4.82 min. LC-MS: M/Z ESI: 2.02 min, 344.18 (M-1). '"H NMR: (DMSO-d6) 6

12.58 (br. s, 1H), 8.49 (s, 1H), 7.92 (s, 1H), 7.72 (d, J=9Hz, 1H), 7.62 (m, 3H), 7.45 (m,
4H).

Example 107: 5-Benzo| 1,2,5]thiadiazol-5-ylmethylene-thiazolidine-2.4-ione

Following the general method as outlined in Example 1,  starting from 2,1,3-

Benzothiadiazole-5-carbaldehyde and 1,3-thiazolidine-2,4-dione, the title compound was

obtained.

HPLC: 3.03 min. LC-MS: M/Z ESI: 1.14 min, 262.11 (M-1). 'H NMR: (DMSO-d6) &
12.58 (br. s, 1H), 8.11 (m, 2H), 7.90 (d, J=9Hz, 1H), 7.47 (s, 1H),



S4F-- NH OO Follow ng the general nmethod as
outlined in Exanple 1, starting from 3-Brono-2-fl uoro-
whenwaodusan- 5- car bal dehyde (intermedi ate 74) aPdI/EP2003/050302

1, 3-thiazolidine-2,4-dionelléthe title 15 conmpound was
obtai ned after purification on reverse phase HPLC
(solvents gradient H20/CH3CN 0.1% TFA). HPLC. 3. 66
mn, 92.37% LC-Ms: MZ ESI: 1.56 min, 343.09

Example (08:13-BéitzdiMVR, 5 JoRMEaz0dS )y i e iR 18- {lfhzolidihe-284-06hd d,
1H, J=1.8 Hz), 7.88 (dd, 1H, J=8.5, 1.8 Hz), 7.55 (d,
I H WD 2004/ 007491 PCT/ EP2003/ 050302 118 J=8.5 Hz)
7.03 (d, 1H, 2JH =5
Hz). 19F NVR .(DVBO 0% 5-114. 66. Exanpl e 112:
5- (2- Fl uor o- benzdll g2 ‘
enne) -t hi azol i di ne- 2)
Fol | owi ng the general

ne O SFI / / NH OO 5
od as outlined in Exanple 1,

[ Redi ate 75) and
t\he tjtle conpound was

[ 1, 3] di oxol an- 2-yl -
1, 3-thi azol i di ne-2, 4-di one,
obtai ned after purification &lHer se phase HPLC
(solvents gradient H20/CH3CK 0.1 % TFA). HPLC 3.67
mn, 99.47% LG-Ms: MZ ESI! 01 51 mn, 262.14 (M1).
"H NVR: (DMSO- 10 d6),512.04 (sl, 1H), 7.89 (d, 1H,
Followmg] =thé gﬁieraF BRtlietl A4, odtithed Hia) ,Eﬂalﬂﬁe( d, btrtidg8.fom 2,1,3-
Hz), dd, 1H, J=8.6, 1.5 Hz), (d,lH
Benzoxadsmlﬁéecarb chyde Fandvi, 3-(IDnBoidiee-3,4- dname 28e titlelgompound was

obtained.

HPLC: 3.02 min. LC-MS: M/Z ESI: 1.17 min, 246.17 (M-1). '"H NMR: (DMSO0-d6) 6
12.58 (br. s, 1H), 8.07 (m, 2H), 7.82 (d, /=9Hz, 1H), 7.40 (s, 1H).

Example 109: 5-(2-Methyl-benzofuran-6-ylmethylene)-thiazolidine-2.4-dione

Following the general method as outlined in Example 1, starting from 2-Methyl-5-
[1,3]dioxolan-2-yl-benzofuran (intermediate 72) and 1,3-thiazolidine-2,4-dione, the title
compound was obtained after purification on reverse phase HPLC (solvents gradient
H>O/CH;CN 0.1% TFA).

HPLC: 3.65 min, 90.75%. LC-MS: M/Z ESI: 1.65 min, 258.21 (M-1). "H NMR: (DMSO-
d6) 612.45 (sl, 1H), 7.88 (s, 1H), 7.77 (d, 1H, J=1.5 Hz), 7.64 (d, 1H, J=8.6 Hz), 7.47 (dd,
1H, J=8.6, 1.5 Hz), 6.69 (s, 1H), 2.37 (s, 3H). |
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Exanpl e 113 : Preparati on of a pharnmaceuti cal
formul ation 15 The follow ng formul ati on exanpl es
WO bdoumoT4at e representati ve pharnaceuti cal conpPCI/EPIINF050302
according to the present imventi on bei ng not
restricted thereto. Fornmulation 1 - Tablets A conpound
of formula (1) is adm xed as a dry powder with a dry
gelatin binder in an approxinmate 1:2 weight ration. A
Example hin@-(2@uboxphetigibesofrsi-Saylniethy enapdddzalidiae-204-dione
| ubricant. The m xture is fornmed into 240-270 ny
tablets (80-90 ny) of active azolidinone conpound per
tablet) in a tablet press. WO 2004/ 007491
PCT/ EP2003/ 058302 9 F | ati o L Capsules A
conpound of foxnul 2 ' dry powder
Wth a starch afNH 1: 1 wei ght
rati o. The m g ] 5@  ng capsul es (125
ng of active azolidinone conpound pgr capsule). 5
Formul ation 3 - Liquid A conmpound of Gornmula (1) (1250
nmg), sucrose (1.75 g) and xanthan gum (4 ng) are
. n I . S . \Y/ .
Following i ENEGrabRRIRY ATORUGRA Bxad I, Bl (R 881 3B iowotan-2-
yl-benzofifapL ReAM:Aic! A8d GREIH OSerd (itht RtHdiate CAT)DRXY ES Allazolidine-2,4-
cellulose (11:89, 50°ng) in water. Sodi um benzoate
dione, the(title tompolhdwess olstathedad foer puréfictitiont e reverke phaser HRRAC (solvents
) 10 added with.stirring. Sufficient water is then added
gradient Ho®/pi&4N&. ot BYA). volume of 5 nL. Fornulation 4 -
Tabl ets A conpound of formula (1) is adm xed as a dry
HPLC: 3.32v88Y, O¥.04%.a Ld-MteVeZi BShi ingdermin) 3@&.196@ﬂtD)$iIB?BNMR: (DMSO-
1: 2 weight ratio. A mnor anmount of nagnesium stearate
d6) 6 12.5% (dddeh, 97 (d,| iy FehftHz) e 87i(xt, dld),i 569 ¢ddediH, d&8.6, 1.5 Hz),
450-900 ny tablets (150-300 ny of active 15
3.90 (s, 3”¥ol i di none conpound) in a tablet press. Fornulation
5 - Injection A conpound of forrmula (1) is dissolved
in.a huffered sterile_saline injectable agueous,

. B 4
azave - LANTLalh At e WELL L et Wt il od el L a T (LY Al P e la el w SV s ' 2 a

2.4-dione

A O

Following the general method as outlined in Example 1, starting from 3-Bromo-2-fluoro-
benzofuran-5-carbaldehyde (intermediate 74) and 1,3-thiazolidine-2,4-dione, the title

compound was obtained after purification on reverse phase HPLC (solvents gradient
H,O/CH3CN 0.1% TFA).

HPLC: 3.66 min, 92.37%. LC-MS: M/Z EST: 1.56 min, 343.09 (M-1). 'H NMR: (DMSO-
d6) 6 12.82 (sl, 1H), 8.00 (d, 1H, J=1.8 Hz), 7.88 (dd, 1H, J=8.5, 1.8 Hz), 7.55 (d, 1H,
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20 Exanpl e 114: Biol ogi cal assays The conpounds of the
present invention nmay be subjected to the foll ow ng
w@s®aysr491 a) Hi gh Throughput P13K |ipid ki nasePEBER3003/050302

(bi ndi ng assay): 25 The as®ay conbi nes the

scintillation proximty assay technol ogy (SPA,

Amrersham) with the capacity of neomycin (a

pol ycationic antibiotic) to bind phospholipids wth
J=8.5 Hz),11.05 (W01 BD Bk 5649 HZAC8 PBRAQ OB, 65036153 124). atF NMRy (DMSO-d6)

and specificity. The Scintillation Proximty Assay is
6-114.66.based on the properties of weakly enitting isotopes

(such as 3H, 1211, 33p) Coating SPA beads with

neomnycin alloms the detectlon of phosp oryI dlipid
Example 143b$t@aF iorerbe : th; ‘ S QIE

radi oact i ve ATP in the sane vveI I, by capt uring the

radi oacti ve phospholipids to the SPA 5 beads t hrough

their specific binding to neonycin. a 384 wells MIP

containing 51 of est f formula (1)

(sol ubilized in_6~ centration of

100, 30, 10, 3, 1,038 , , 0.001 M of

the test conpound? the“fol | 6w ng fassay conponents

are added. 1) 51 (58 ng) of Human lr econbi nant

GST-PI 3Ky (in Hepes 40 mM pH 7.4, Brr 1 mM and

et hyl englycol 5% 2) 10 10 gl of lipid mcelles and 3)
Followmgl@an' gcdlerdll ARgRodUAS qutﬁﬁ&ﬁﬂh)”ﬂ&'ﬁﬁlp‘}él\/l 60ndeting 'Vﬁﬁili’ 2-Fluoro-5-

DIT 1mM (3-d ycerophosphate 1mM Na3vOo4 100 M

[1 3]dloxomm (Zhyil-bttmzoﬁltan%mtemmeldmjes7390aml/ll bﬂhmm)ldlwz,érdlone the title

i ncubatign at roomtenperature for 1 m
compoundypea ok ape P oIS &1 O, L0 I 85 (LR radicn

f a solution containing 100 g of
H2O/CH3(g]go(fr§é?ngqF§8at ed PVT SPA beads in PBS containing ATP
10mM and EDTA 5mM  The 15 assay is furthe c e
HPLC: 3.6 mioo BPiitpok 6 MiSs MG 180 b pLeis. a2 #IgbAtie I NMR: (DMSO-

o512 BT SR PRI RY 74 1 s,
7.5 (ad, TR0k otEh ol mereoa it 1f IR, BMS0Ma8Pex111.25,

112.18 scintillation counting in a V\allac M croBeta TM pl ate
counter. The values indicated in respect of P13K 7
refer to the 1C50 (M, i.e. the anbunt necessary 20
to achieve 50%inhibition of said target. Said val ues

Example SIPWparaghtsdder 2pherRadenieoy] ffmiligtio@zol i di none-vi nyl
fused-benzene conpounds wth regard to Pl 3Ky.

The following formulation examples illustrate representative pharmaceutical compositions

according to the present invention being not restricted thereto.

Formulation 1 — Tablets

A compound of formula (I) is admixed as a dry powder with a dry gelatin binder in an
approximate 1:2 weight ration. A minot amount of magnesium stearate is added as a
lubricant. The mixture is formed into 240-270 mg tablets (80-90 mg) of active azolidinone

compound per tablet) in a tablet press.
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The tested conpounds according to formula (1) display
an inhibition (1C50) with regard to P13 Ky of |ess
wWo b@n/o@74b4 nore preferred equal or | ess than |PEI/EP2003/050302
Exanpl es of inhibitory actiMities for test conmpounds
41, 61, 66, 73, 103, 107 and 110 as set 25 out in
Table 1. WD 2004/007491 PCT/ EP2003/ 050302 121 Exanple
No PI3Ky 1C50 ( M 41 <1 61 <1 66 <1 73 <1 103 <
Formulatipn 267Capshles110 < 1 Table 1: 1C50 val ues of
azol i di none-vi nyl fused-benzene deriyvatives agai nst
A compoppd Ry fornylah) is agarixed @s pSky e vdanivith aptggh diluent in an
. i nhihition: asyrenment of t { PKB.phosphoryl at i in i
approximylh ] 3 B ralff Sectiircis fedintn 28 E SapgPned mawr active
i 2 ultured in DVEM F12 nedi um
aZOhdmoégé?gllﬁéiﬂﬁg%%%@etlg Calf serum and antibiotics) are
plated at 20' 000 cells/well in a 96 MIP 24 h before
Formulatiogl 4 — ISihiqul ation. Previous to the stinmulation with 50
nM of Conpl enent 5a (C5a; which is a well known
A compowind ob kemeulai(l)oi 25 0imgj), atesost . 78s)chreietdrghard %ﬁﬂnf(g, mg) are
m nutes, Cells are serum_ starved for 2h, an

blended, passed daough wil¥e. | hmashtd:Ss sfeye, a0l thenunied witherpreviously
fixed, in.4% f oy mal dehyde

prepared Syl B s8ts Y siBUeol iptaand st cEhoRTREWY| Solilose (11:59,

i W S | n us.peroxi.dase i

50 me) e SRR 1o ARRERY 1 LBlBSUSOGE o e ane
added with. stiteifg dSwificAstit deateP iSiBeh Bdd | .

PBS/ Tr |gt on. Cells are then %fwg%gggmgs%g%garﬁrﬁljﬂtugg%ﬂ%L'

i ncubation with 10%fetal calf serumin PBS/ Triton.
FormulatiNext — Tapkets phoi yl at ed Akt/PKB is detected by an

overpight incubation at 4C with first anti body 15
A compoynghef T ABdp Al 1Sadmized asasley pomder gath a Srygelating)inder in an

. di . - f. [ Triton, . .
approxnn:gl]ltleI ﬂ&%’mgfl)torafu%l. g 1|nr1]n<§>r82§4101r11|1t gfn magnesium stearate is added as a

lubricant. The mixture is formed into 450-900 mg tablets (150-300 mg of active

azolidinone compound) in a tablet press.

Formulation 5 — Injection

A compound of formula (1) is dissolved in a buffered sterile saline .injectable aqueous

medium to a concentration of approximately 5 mg/ml.

Example 114 : 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 assay combines the scintillation proximity assay technology (SPA, Amersham) with

the capacity of neomycin (a polycationic antibiotic) to bind phospholipids with high
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cont ai ni ng 5% bovi ne serum al bum n (BSA). After 3
washes in PBS/ Triton, cells are incubated for 60
worRowmeR9Iw t h a peroxi dase conj ugat ed goat - ant PET/&P1903/050302

anti body (1/400 dilutioni2n PBS/ Triton, containing 5%

BSA), washed 3 tinmes in PBS/ Triton, and 2 tines in

PBS and further incubated in 100 | of substrate

reagent solution (R&D) for 20 m nutes. WO 2004/ 007491
affinity anPCpéER2RO3TAS GoARtilldtih MivaimégcAssay is basebppdeie psoperties of

addi tion of 50 | S04 and absor bance, j s read,
weakly emdttingssotopies .(sunheasxcxg aHl]}é%A ?ﬁ?an ceaating %B?N St‘wéfl neomycin allows

.percentage of inhibjti,on of T .phgshoryl ati on as.
the detectiBgp ahesptaviuediipRb yuirais A RIS R fufpintnt PI3K and
ad; . ef f | . di = vinyl., % - -
rdionc ENTRER B s 5P, o HUBREY D ydfise BRAGARApid o e sea
beadsthro\(}ﬁl@ﬂ%hw&iﬁcbﬁmmgwa%éoﬁfycﬁxarml es 1, 19, 66 and 107,
en used at 10M conpl etel'y (about 100% inhibit
C5a- nedi at ed AKT phosophoryl ati on. Exanples 17, 19 or

To a 384 wédls MEhcos@thiag SuM ofltheitedtidoint pdfrd aff forimala (I) (solubilized in 6%

C5a- nedi at ed AKT- phos hor¥l ation. WD 2004/007491
DMSO; topdgldereonsyntsteoof hts 30018; Fwl,0.-3.184, 81032 0daRdifHauM of the

accor di to.formula (I RL Y . ((Z A N
test compaeie TUoPIRE gecivaiorTaonents Birutiet LE 5 yiob plp gt Homan
] . a . as,_enanti r i r |
wcombinf L TR RECSRENNE 0 1, RPN S 2 s 2
.acc t - 3B ctd .
10 ul of 11@121“ ?g??éggafg elﬁ)e@?gf %E\ge{sg?)#f%?;{g lgﬁLS-lA%T Iﬁe %ﬁél‘flé%OnCl, MgCl
30mM, D”b“?tlgﬁlﬂ? I3 15c8f %éﬁgﬁyqlmm, WAVD, VORI, NS @Hdlate 0.3 %, in
carbocyclic” group y be fused with aryl, heteroaryl,
Hepes 40 iM] pHI'KY). AftehBicabatiye boaloky temperature for 180 minutes, with gentle
agitation, the reaction is stopped by addition of 60 ul of a solution containing 100 pg of
neomycin-coated PVT SPA beads in PBS containing ATP 10mM and EDTA 5mM. The
assay is further incubated at room temperature for 60 minutes with gentle agitation to allow
binding of phospholipids to neomycin-SPA beads. After precipitation of the neomycin-
coated PVT SPA beads for 5 minutes at 1500 x g, radioactive PtdIns(3)P is quantified by

scintillation counting in a Wallac MicroBeta ™ plate counter.

The values indicated in respect of PI3K v refer to the ICso (uM), i.e. the amount necessary
to achieve 50% inhibition of said target. Said values show a considerable potency of the

azolidinone-vinyl fused-benzene compounds with regard to PI3Ky.

The tested compounds according to formula (1) display an inhibition (ICso) with regard to

PI3Ky of less than 2 M, more preferred equal or less than 1 pM.

Examples of inhibitory activities for test compounds 41, 61, 66, 73, 103, 107 and 110 as set
out in Table 1.



Xis S 0or NH 10 Y and Y 2 are independently S, O

or -NH, Zis Sor 0; RLis H CN, carboxy, acyl,
w@le0@eeabkoxy, hal ogen, hydroxy, acyl oxy, Cl- GBcHER3003/050302

car boxy, Cl-C6-al kyl acyl exy, Cl-C6-al kyl al koxy,

al koxycar bonyl, Ci1-C6-al kyl al koxycar bonyl,

am nocar bonyl, Cl-C6-al kyl am nocar bonyl, acyl am no,

Cl-C6-alkyl 15 acylam no, ureido, C | -C6-alkyl

urei do, amno, C1 -C6qa , anmoni um
sulBxanylekig, Cl- C6- al ky’F’3§ﬂ§I’P€VI?§‘ y, sul fonyl,
Clic6—dd Irfyn ouufunyl ; -§-tH-+H IIyT, €t=—C6—-at JKJy'IL st lyl ,
su] fanyl , c*lcs- al kyl gul fanyl, sul f<o11yl am no,
ClrC6=atkyt utfonyfarmo or car barpg €, VO

2004/ 007491 PCT/ EP2003/j050302 124 R2 is selected from
t hegroup coggri sing orf consisting af1H hal ogen,
acyl, amno, Cl- C6-al Kyl, C2-C6-al kenyl,

C2¢ OB al kynyrz Cl - C6-allkyl carboxy, - C6-al kyl acy
Cly C6- al kyl al koxycarhonyl ., Cl1-C6-al kyl

am nocar bonyib3 Cl- C6- alikyl acyl oxy, <Cl- ~C6-al kyl
acylamna, Cl-C6-alkyl lureido Cl-CB-

C1} C6- al kyl 18Fkoxy, C1-{Cs-al kyI 5 suffan

Cl+Ce-aldyl— s £ mll a1 C6-al- kvl tH-fo
YL U AT r\yl Sual 1 UIT

Cli C6- al kyl 1§9I fonyl amilnoar yl aryls Tc3- cg- cycl oall ky!
or -heterocyctoatkyt—Ci=C6=al kyl aryt;
C2- C6- al kenyl -aryl, C2-C6- al kynyl aryl, carboxy,
Table 1: I@%Wuemwﬁdm@ie Conyalflkdybemdene aler mjnh/esragmnst PI3KY.
urei do, Cl-C6- al kyl carbamate, sulfonylam no,
sul fanyl, or sulfonyl; nis O, | or 2; 10 for the
b) Cell bawdeIEHISaAitonnoﬂitaBBd(dlﬂ'ri‘eim'tonf or the prophyl axi s and/ or
treatment of autoi mmune disorders and/or inflammtory

di seases, cardiovascul ar di seases, rodegeperatiy
Measuremging @ﬁ@é@@lﬁﬁ@l@sph@ry&a‘um HaMacFhages ﬁﬁer sUPHE&jon w1tle CSa:

ra 266 RS0 B G I VP SRR U i 07 Pt

Calf serunh Shl QBELRRTBALPRTPLE Y6 LEASWR A a 96 MTP 24 h before cell

stimulation. Previous to the stimulation with 50 nM of Complement 5a (C5a; which is a

well known chemokine which stimulates the used cells) during 5 minutes, Cells are serum
starved for 2h, and pretreated with inhibitors for 20 minutes. After stimulation cells are
fixed in 4% formaldehyde for 20 minutes and washed 3 times in PBS containing 1% Triton
X-100 (PBS/Triton). Endogenous peroxidase is blocked by a 20 minutes incubation in
0.6% H,0, and 0.1% Sodium Azide in PBS/Triton and washed 3 times in PBS/Triton. Cells
are then blocked by 60 minutes incubation with 10% fetal calf serum in PBS/Triton. Next,
phosphorylated Akt/PKB is detected by an overnight incubation at 4°C with first antibody
(anti phospho Serine 473 Akt IHC, Cell Signaling) diluted 800-fold in PBS/Triton,
containing 5% bovine serum albumin (BSA). After 3 washes in PBS/Triton, cells are
incubated for 60 minutes with a peroxidase conjugated goat-anti-rabbit 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.
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1R NONNH SSO0O0NH 15 (TE) (JA) wherein RL is a
| oner al kyl or aralkyl and R2 is H or a hal ogen. 2.
whs@40067401 conpound according to claim1l, wherePCI/BR1003/050302
di seases are selected in th group including nultiple
sclerosis, psoriasis, rheumatoid arthritis, multiple
sclerosis, systemc lupus erythematosis, inflanmtory
bowel dlsease lung i nflanmation, 20 thronbosis or
The reactigngis stopiresdey addition|ofs0eli @l MidhSE andribsgittanse @8 read at 450
nm encephalitis. WO 2004/007491 PCT/ EP2003/050302 125 3.
: Use of a conpound according to claiml wherein said
di seases are selected in the group including
Al zhei ner' s di sease, Huntington's di sease, CNS trauma
stroke or ischemc conditions. 4. Use of a conpound
The value8Ge@icat ' r
S o ool I Preont b EhiBRICH & AR BoBuption as
comparedhiedrasalhlgpel. (Satd hylues slichy acclemosifed Haé 'df@ﬁdlﬁ@ne -vinyl fysed-
el evated bl ood pressure or vasoconstriction. 5. 3/ %
benzene cgmpsmings i téa@ca@nuamp DﬁAd{Bupﬂm&phqvmythmmﬁa&o@hsg@S es
are selected in the group including chronic
obstructive pul monary dlsease anaphyl acti c shock

Compounéét ng E}ééli;plespls g 3! i @ glcllgelgsﬁzlmp}[ fg%r}pqetely (about 100%)

chem ¢ con
inhibit C5aahediats] Al r tylgV,
skel et al nEEEPgagﬁggb %gpggéél1§yfv:Hgé%ﬂgpQYQFHLBedaII”RL
inhibit 95%Yeef thet@emimddiated 6T - ph@ph@ryl@ﬁ@ﬁf eatitis,
mul tiorgane failure, angi ogenesis, invasion
netastisis, in particular nelanoma, Karposi's sarcons,
acute and chronic bacterial and viral i nfections,
sepsis, transplantation graft rejection, glonmerulo
sclerosis, glonerulo nephritis, progressive rena
fibrosis, endothelial and epithelial 15 injuries in
the lung or in general lung airways inflammation. 6.
Use according to any of the precedent clains, wherein
Y' and y2 are both oxygen.
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7. Use according to any of the precedent clains,

wherein nis 1 or 2 and R and R are both H 8. Use
wo@Roogoompeunds according to any of the precedi NBCERI0NE050302

wherein X is S, Yl and YL 120 are both 0, Rl and R2

are as above-defined and nis 0. 9. Use according to

any of the precedent clains, whereby the

Claims thiazolidinone-vinyl fused- benzene derivative has the

formula (l1a) WO 2004/007491 PCT/ EP2003/ 050302 126 R2

RLY G-~/ Z)n S (Wm(CH2)gq NH O wherein
L. Use'\\@"a %@f}lp@?dzcawglrfgﬁtorggﬂat{g%e defined: V and Ware

each i ndependently from each other 0, S or NR3 wherein
R3 is Hor Cl- C6_ alkyl; & Gis a C1-C5 alkylene or a
Cl- G5 al kenyl eneRﬁroup; R and in are each

i ndependently from each/other 0 or 1 q is an integer

fromO to 4. 1Q e agsording to aim9, whereby the
t hi azol i di ed- ben derivative has the
A | H2) p\ NH (I'b m
)PV NN (D) (W

as well as its geometrical isomers, its optically active forms as enantiomers, diastereo-
mers and its racemate forms, as well as pharmaceutically acceptable salts and pharma-

ceutically active derivatives thereof, wherein

A is a 5-8 membered heterocyclic or carbocyclic group, wherein said carbocyclic

group may be fused with aryl, heteroaryl, cycloalkyl or heterocycloalkyl;
Xis S, O or NH;

Y!and Y2 are independently S, O or -NH;

718 S or O;

R'is H, CN, carboxy, acyl, C;-Ce-alkoxy, halogen, hydroxy, acyloxy, C;-Cs-alkyl
carboxy, C1-Cs-alkyl acyloxy, C;-Ce-alkyl alkoxy, alkoxycarbonyl, C-Ce-alkyl
alkoxycarbonyl, aminocarbonyl, C;-Cs-alkyl aminocérbonyl, acylamino, C;-Cg-alkyl
acylamino, ureido, C;-Cs-alkyl ureido, amino, C,-Ce-alkyl amino, ammoniuim,
sulfonyloxy, C;-Cs-alkyl sulfonyloxy, sulfonyl, C1-Ce-alkyl sulfonyl, sulfinyl, C;-Cg-
alkyl sulfinyl, sulfanyl, C,-Cs-alkyl sulfanyl, sulfonylamino, C;-Cs-alkyl

sulfonylamino or carbamate;
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10 wherein Y1, Rl, R2, V, Z, W m n, o,  are as

above defined and p is an integer from1l to 4. 11.
woiz@4menor ding to any of clainms 9 or 10, wher ePgI/EPI®03/050302

t hi azol i di none-vi nyl fusedi24benzene derivative has the

formula (lc) WO 2004/007491 PCT/ EP2003/ 050302 127 Y1

RIL- // S—/ WNH (Ic) O wherein Was well as RL and Y

R’ islf,e%@te& ?fﬁ g c&}% : exgl 1$’Eﬁneg @ﬁ&az O?tﬁ{ hggléth\%l%%ﬁ %fcyl amino, Ci-
Ce-a i]g}ﬁle@é@@ﬂk%ﬁﬂ @ghggﬁng%ﬁg/lh@ @ﬁsm?%ﬂwo%ygtq)cse ragayl%cyl C;-Cs-

alkyRilkoR?zcarboﬁyﬂ @11 ;e lksl abndveadediyleC;-Cs-akkyd aoyloky, (B-Cs-alkyl
is an integer from1l to 4 and g is an integer fromO

acylaminp, Gﬁcetaéleyloireub:r@uﬂdalbyﬂcmmm @1%66-@&1‘155/1&11(@7&3@ (ErsCs -alkyl
wher ei n
sulfapiylC) o RS REY R el et oo Grorliveabl o ainoaryl,

a5 SRRy ASE AR Gt Sl [ S Ry ary, oo
alkyﬁgfjalgﬁ @E{rﬁoﬁzccg'aﬁ%ﬂgamﬁ %\11\(/&1)@/', élllr{?]‘&m%ﬂ%éﬁhg gmIe?do, Ci-Ce-

alkyilﬁal?agisartné Qfotyldminds s8ifalfyl, dpdudnglr,e each as defi ned
i i

nis 0, 1 or2;

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, graft rejection or lung injuries;

with the proviso that the following compounds are excluded :

(TE)

(JA)
wherein R' is a lower atkyl or aralkyl and R” is H or a halogen.

Use of a compound according to claim 1, wherein said diseases are selected in the
group including multiple sclerosis, psoriasis, theumatoid arthritis, multiple sclerosis,
systemic lupus erythematosis, inflammatory bowel disease, lung inflammation,

thrombosis or brain infection/inflammation such as meningitis or encephalitis.
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16. Use according to any of clains 9, 10 and 12 to 14
wherein Rl is hal ogen or hydrogen. WO 2004/ 007491
wWOEOABPAO03/ 050302 128 17. Use accordi ng to apgr/BP2003/050302
clainms 1 to 16 for the nodWdSation, in particular for
the inhibition, of the P13 kinase activity. 18. Use
according to claim 17, wherein said P13 kinase is a
i . t1az0l+i di 1e- Vi o - e
Use GE4 cORIRR dnccbidind ot BR 1 ShREF s eRets SERERRSn the
grouplidciudiy Allzheime?’ Qliséades FRftBHISH sfdiSHsbhENE f8ima, stroke or
consi sting of dioxol, dioxin, dihydrofuran, (dihydro)
ischdmicagopiditi¢ul. hydr o) oxazi nyl, pyridinyl, isooxazolyl,
oxazol yl (di hydro)napthal enyl, pyrimdinyl,
triazolyl, imdazolyl, pyrazinyl, thiazolidinyl,
Use ohaadimpooing accoxdisigadoatlgim 1, Rtherasinsalid disedsds am seteeted in the

groufinglp it Rheroscderosis. part Ea pedaplkareardiaca e b khisfirction,
T B e o *

Cl - C6-al kyl acyl oxy, Cl-C6-al kyl acyl am no,
Use girtn a ?gn?ﬂeiwg:ﬁ@\ﬁg t§ﬂq}§%ﬁ[ %@éﬁéﬁ%@ﬁgsgmgaﬂgﬁs}e%&% in the
aou B e b p R i OByt o v

psorfasishellencde Wideasd I vbthnia, | strdke- & ikvherdld/éondBokl® idShemia-
al kenyl -aryl, C2-C6-al kynyl aryl, carboxy, cyano,
repetfysioox plateetsCizgegation/aptivation, skeldtalninmeclewrtedphy,/hypertrophy,
sul fonyl am no,, sul fanyl, or sulfaonyl. 20. A ) ] )
leukegyitg Fefrugmandn wRAGET %@%‘@d paRereaias,dapltiarepye failure, angiogenesis,

. ' . 1 .
inva 388 Phelationi a0 eu B gnglonging, Kazpas!s/saragrngy 4yt 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.

Use according to any of the precedent claims, wherein Y' and Y~ are both oxygen.

. Use according to any of the precedent claims, wherein n is 1 or 2 and R' and R? are

both H.

Use of compounds according to any of the preceding claims, wherein X is S, Y' and Y*

are both O, R! and R are as above-defined and n is 0.

Use according to any of the precedent claims, whereby the thiazolidinone-vinyl fused-

benzene derivative has the formula (Ia)
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10.

11.

11 R as well as its geonetrical isoners, its

optically active forns as enantioners, diastereo- ners
w@nw400m9r acemat e forns, as well as phar maceut PCHEP2003/050302

acceptabl e salts and pharn#é ceutically active

derivatives thereof, wherein : 5 Z, Y1, Rl, R2 are as

above defined, nis 0 or 1. 21. A thiazolidinone-vinyl

f used- benzene dgni vative according to claim?20,

wherein Y is 22. A thiazolidinone-vinyl

f used- benzene der kv@¥) ve acpording toYanny clainms 20 or

21, wherein R1Gs sel’actaalin the gr p conS|st|ng of

Cl -0C6-al I«(ziel - CB-
C3- C8-cycl oal kyN"or he -06 al(¥ay!

aryl, C2-C6-al kgWy] -gen), wyny aryl. 23. A
thlazolldlnone vi nyl f used- benzene |deri vati ve
according to formula (11l1) O H~N RZSIIl 0O RLO/
(I'1'1') as well as its geonetrical isomers, its
pthaIIyR?ctlve forns as enantioners, diastereo- 15
Rd; R sZ readlamateeas abowe, definadgl | as
pharnaceutlcally acceptabl e salts and pharna-
ceutlcall active derivatives thereof, whergin R and.
Wi aresachiadeperdanibufromcazboahop M $hor -NR® wherein R
C ./EP2003/050302 130 24. A thiazolidinone-vinyl
62 ed-benzene derivative according any of formul ae
(r1v)y, (VW and (MI) 0 O NONH

G 1s a C-Cs alkylene or a C,-Cs alkenylene group;

whe

1s Hor C;-

o and m are each independently from each other 0 or 1;
q 1s an integer from O to 4.

Use according to claim 9, whereby the thiazolidinone-vinyl fused-benzene derivative

has the formula (Ib)

S‘( (Ib)

(W), —(CH,),

wherein Y, R, R%V, Z, W, m, n, o, q are as above defined and p is an integer from 1

to 4.

Use according to any of claims 9 or 10, whereby the thiazolidinone-vinyl fused-

benzene derivative has the formula (Ic)



NRRSOSOR SO NRNRNRN (IV) (V) (V)
wherein RL is selected fromthe group consisting of
whyanogam, hal ogen, cyano, Cl-C6 5 al kyl, Cl- G3cHER®RS(050302
acyl, al koxy cabonyl, whil 7R2 is as above defi ned.
25. A thiazolidinone-vinyl fused-benzene derivative
according to any of clains 19 to 24 selected fromthe
group consi sti ng_ of Y
5- (1, 3-benzodi o )-% 3

-thi azoli diR 4 dibne ] _ﬁégzodioxol 5
-yl nethyl ene) - . 'q@ﬁl|d|n 4-(lehe
5- (2, 3-di hydro- 1 4- benzod|OX|n- yI'net hyl ene) -1, 3-thi a
zol i di ne-2, 4-dione 5-(2, 3-di hydr|o-
I-benzofuran-S-yInethylene)-l,S-ChiazoIidine-2,4-dione
5-1(7-met hoxy-1, 3- benzodi oxol -5-yl ) net hyl ene] -1, 3-thi a
zol i di ne- 2, 4-di one

whetzil ¥9.at0vell ax B ntoY duhy s o de@esd 2- y! ) net hyl ene] - 1
,3 -thiazolidine-2,4-dione (5-[(2,2-difluoro-1,3
- benzodi oxol -5-yl net hyl ene] -1,3

12. Use atdurdng todame of clhimisSher 1Q,52hefebiy1th8 thiazolidinone-vinyl fused-

- di hydr o- 2- benzof ur an- 5-yl et hyl ene) -1, 3-t hi azol i di ne-

benzznad@n@navgha§ﬂxbﬁnmwi@( 5 -yl met hyl ene) - 1, 3
-thi azol i di ne- 2, 4-di one
5-[ (4- et hyl - 3- oxo- 3, 4-di hydro- 2H 1, 4- benzoxazi n- 6-yl m
et hyl ene] -1 t hi azol i di ne-2, 4-dione 5-(1,3

- benzodi oxo I djnethyl-‘e) 2-1 1 ni no- 1,3
-t hi azolld|éh§1-oné’ o
5- Qui nol i n- nmet hy e- 2, 4-di one WO

2004/ 00749

| me
qui ﬁol—f(%géﬂ yl nmet hyl ene-|

5-(3 -Methyl -benzo [d] isoxazol - 59
-yl met hyl ene) -t hi azol i di ne- 2, 4-di 5
- (4- Phenyl - qui nazol i n- 6-yl et hyl ene) -t hi azol i di ne- 2, 4-

hi azol i di n- 4-one

Wher%lil? ﬁe, R?, Z and n are as above defined; 0 is 0 or 1;
p is an integer from 1 to 4 and q is an integer from O to 4.

13. Use of compounds according to any of claims 9, 10 or 12 wherein Zis O, mis 0, nis I,

pis 1or2, qis 1, R! and R? are each as above defined.

14. Use of compounds according to any of claims 9, 10 or 12 whereinmis 1,nis 0, pis 1

or2,qisO, R! and R? are each as above defined.

15. Use according to any of claims 9, 10 and 12 to 14 whereinmis O,nis I,pislor2, q

is 0, R! and R? are each as defined in claim 1.

16. Use according to any of claims 9, 10 and 12 to 14 wherein R' is halogen or hydrogen.
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5- (4- D met hyl am no- qui nazol i n-6-yl net hyl ene) -t hi azol i d
i ne-2,4-dione 5- [(4-am noquinazolin- 6-yl)m
weedwloenei -1,3 -thiazolidine-2,4-dione PCT/EP2003/050302
5-[(4-piperidin- | 128
-quU|nazoI|n 6-yl met hyl ene] - 1, 3-t hi azol i di ne- 2, 4-di on
e 5 - [(4-norpholin-4-ylqui nazol | n- 6-yl net hyl ene] -1,

17. Use %ﬁgqrgh%&f%( %g)‘qu&‘.%ﬁglzﬁ Pg ?%r 'Eb[ ohlu atlr?él} in E:dlglCUlal' for the

1nh1b1hBhaéPI[HéjPI’_‘?kﬁma§e dtvigy. S
[ 4- (di et hyl am no) qui nazol i n- 6 yl net hyl ene}

-1, 3-thi azol i di ne-2, 4-di one

18. Use ﬁcé&ﬂn{g ﬂyéla%nrﬁmhdf@imydlam nahskd RazPl3 Rm@sy iy} et hy

lene)-173 -t hi azdl'i di ne 2, 4-di one
5-({4-[ (pyridin-3-yl msthyl)am no] qui nazol i n- 6-yl } net hy

19. A thie&@ﬂ):hrieri’e ViyaFesdddbarerend. deriliaiie ®icbyding-to{formula (11-a)

6-[(2, 4-dioxo-1,3
-t hi azol i di n-5- ylldene)nethyl]qU|nazolln 4-
yI}plperlmluaﬁﬁcarboxylate et hyl 1-
{6-[(2, 4-di oxof 1, 3-t hi azol i di n-5-ylidene) net hyl ] qui naz
ol i n-4- yl}pll‘rldlle 4-car boxyl ape tert-butyl 1-
{6-[(2,4-dio
-thiazolidin
prolinate 5
{[4- (4-net hyl pi perazin-1-yl) qui
-1, 3-thi azol i di ne-2, 4- di one 5x{
[4-(4-pyrimdin-2-yl pi perazi n-Q-yl)qui nazolin-6-yl]ine
t hyl ene} -1,3- thiazolidine-2,4-dione
5-({4-[4-(4- quorophenyI)plperldln 1-yl ] qui nazolin-6-y
A 1s|sbléﬁ?éd1ﬁ‘0%'i‘ e v édﬁsﬁ%ﬁig;@f Hiexdl Adl@kﬁﬁ Qllﬁydrbfuran }dlhydro)
4-(4-benzyl pi peri di n- 1- yI7) qui nazol i n- 6-yl et hyl ene
furanﬁl Bdihlyidea pixiadinye- Ii.yr‘ildm@ﬂ apeotazolyl otazolyl (dlhydro)napthalenyl
[4-(2- phenylethyl eridin-1-yl] quinazol in- 6-yl }
pyrimadimyl emiszolyl, anidag yézpyliammé thiazqlidingl, \rh)adlazolyl oxadiazolyl;
2004/ 007491 PCT/ EP2003/ 050302 132

) met hyI§ gui nazolin-4-yl} -L-

I-a
zg\leoI in-6-yl n%st hyl ene}

R? is selected from the group comprising or consisting of H, halogen, acyl, amino, C;-
Ce-alkyl, C,-Cg-alkenyl, C,-Cs-alkynyl, C;-Cg-alkyl carboxy, C1-Ce-alkyl acyl, Ci-Ce-
alkyl alkoxycarbonyl, C;-C¢-alkyl aminocarbonyl, C;-Cs-alkyl acyloxy, C;-Ce-alkyl
acylamino, C;-Cg-alkyl ureido, C;-Cs-alkyl carbamate, C;-Cg-alkyl amino, C;-Cs-alkyl
alkoxy, Cy-Ce-alkyl sulfanyl, C;-Cg-alkyl sulfinyl, C;-Cg-alkyl sulfonyl, C;-Cs-alkyl
sulfonylaminoaryl, aryl, C3-Cs-cycloalkyl or heterocycloalkyl, C;-Cs-alkyl aryl, Cz-Cs-
alkenyl-aryl, C,-Cg-alkynyl aryl, carboxy, cyano, hydroxy, C;-Cs-alkoxy, nitro,

acylamino, ureido, sulfonylamino, sulfanyl, or sulfonyl.

20. A thiazolidinone-vinyl fused-benzene derivative according to formula (II)
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21.

22.

23.

5- {[4-(4-nethyl piperidin- |

-yl ) qui nazol i n-6-yl net hyl ene} - 1, 3-thiazolidine-2,4-
wWGele@neoEIt PCT/EP2003/050302

[ 4- (4- hydr oxypi peri di n-1- yI29qui nazol i n- 6-yl et hyl ene }

-1,3 -thiazolidine-2,4- dione 1-

[ 6-(2, 4-Di oxo-thiazolidin-5-ylidenenethyl)-quinazolin-
4-yl] -piperiQ%Qe-4- carboxylic agid

1-[ 6- (2, 4- Di oxoxPRj azwli di n-5-yl Ydenenet hyl ) - qui nazol
n-4-yl]-pi ggggsne- =rbOX'v+€Jacid

1-[6-(2, 4- D ox6:™ b -y%ggenenetﬂﬁl)-quinazol
n-4-yl]-pyrroli Nne w1 C aci d
5-(4-N®thy|aninolguinazolin-6- | met hyl ene) -t hi azolidin
e- 2, 4-di one R

5- (4- Met hoxy- qui nazol i n-6-yl net hyl ene) -t hi azol i di ne- 2,
4- di one

as well|asiivogeomatiivel kspnaersnids gplinally lactive fytme ahyhame)mets, diastereo-
azol i di n-4-one X
mer%rrfkﬁtﬁ seermategopesi 4 Wellas phargacrudcslinaeqnptabie saltpiand pharma-

zoli di n-4-one .. .
Ceut]fﬂ%%&-"%-c%ﬂvépﬁﬁ HRArees ¥e8ithazol i n- 6- yI met hyl ene) - t

hi azol i di n- 4-one

b-62- - e ri azoly 5-yl met hyl ene) -t hi azol i din
Z, Ye,_]g,,}%’g%%ynalés AR (ﬂ%ﬁ{ed, 4803 Y.

5- (3- Met hyl - 3H benzotri azol - 5-yl net hyl ene) -t hi azol i di n

s . - _ . . . . . 1.

A R iy R TR o eriyativeaceording to clais 20, wherein Y is
O. 5-{[I -(4-phenylbutyl)-1

H benzi m dazol - 6-yl ] met hyl ene} -1, 3-t hi azol i di ne- 2, 4-

di one 5-[(1-prop-2-yn- |
A thiagblitlithdienzinyl desedHb&rzenprderivatienealcedrdBng o angldlainme2@ or 21,

,4- dione 5-[(1- {2- [4-(trifluoronmethyl)phenyl] ethyl
wherein R Hs iselegiad ke greuy cpneistipg of &} - Ca- 1, Ci-Ce-alkyl aryl, aryl,

i hi L di ne-2. 4- di ' ‘
C3'C[8t2c-yl(" 5% f éggﬁéé‘ﬁﬁm{‘&qﬁyﬁﬁ}-qipaélé)ﬁlz%fbﬂ:é%\zzgﬁzaék?ﬂw}l-aryl or Cp-Ce-
alkylglt ene)-1,3- thiazo | idine-2,4-dione nethyl 4- {

,4-di oxo-1,3 -thiazolidin-5-ylidene)nmetlryl]- I
H benzi m dazol - | - yl} cycl ohexanecarboxyl ate

A thiazolidinone-vinyl fused-benzene derivative according to formula (III)

()

as well as its geometrical isomers, its optically active forms as enantiomers, diastereo-
mers and its racemate forms, as well as pharmaceutically acceptable salts and pharma-

ceutically active derivatives thereof,

wherein R' and R? is as above defined.



5-({ 1- [2-(5-methoxy-1 Hindol-3-yl)ethyl]-1
H benzi m dazol -6-yl} nethylene)-1,3 -

wa bioapol4pdi ne- 2, 4-di one 5-({ 1- [(1-methyl-1 PCT/EP2003/050302
H pyrazol -4-yl)met hyl ] -1 Hi¥®enzi m dazol - 6-yl

nmet hyl ene) - 1, 3-thi azol i di ne- 2, 4-di one WO 2004/ 007491
PCT/ EP2003/ 050302 133 5-(

24. A th%az{oﬁldﬁfb %%ﬁ%ﬁgﬂ&gﬁﬂg?cﬁ%%@ fja gggﬁég [5?9%%}819(4& @), (V)

25.

and @nzI)Z (4- phenoxyphenyl )ethyl]-1 Hbenzim dazol -6-yl }
t'hyl ene) -1, 3- thiazolidine-2,4-dione 5-({

1-[4-(trifhioronethyl)benzyl] -1

H benzi mglazol - 6-yl } met hyl ene) L, 3- (o)

t hi azolldw , 4-di one 4- {6-

[(2,4-dio 3 t hi azol i di n-5- yI|d
=y -yl }cycl ohexahe

-1 H benzi m dazol -

-t azoli dishe- 2, 4- dloneN

Nbenz -4- yI)et
dazol - 6- yI} =
R'”t AiNazordi ne- 2, 4- le)ne N-({ 1-

[2-(3\}ihenoxyphenyl)et hy -1 Hbenzi m dazol - \)1/)
nmet h 1 ne)-1,3 - thiazolVi'dine-2,4-dione 5- { [( (3 3

- di phenyl propyl) -1 H benzi m dazol - 6-yl net hyl ene} -
-t hi gzolidine- 2,4-dione 5-{ [
whellemik raétsm@zge@bﬁ@m yhel grayencansisdizort sy diopent h@«lpéwe}cmno C-Cs-

alkym Wﬁé%ﬁ@@?ﬁé?ﬁﬁ@@ﬂ&lﬁlﬁ# f%é%é‘aﬁ%ﬁ%@eﬁ 4-

di one 5 [ (1-propyl -

A GBS |fv%eydei>9?a%¥%§h'}§%ﬂé1V€rﬁ0§5% ffGitherl B 19 0 24
selec?cﬁg‘:l%tg%gh@)g%uﬁ BoBsi¥ifiBLigy! ene-2-th ioxo-thiazo lid

5-(1,3-benzodioxol-5-ylmethylene)-1,3-thiazolidine-2,4-dione
5-(1,3-benzodioxol-5-ylmethylene)-2-thioxo-1,3-thiazolidin-4-one
5-(2,3-dihydro-1,4-benzodioxin-6-ylmethylene)-1,3-thiazolidine-2,4-dione
5-(2,3-dihydro-1-benzofuran-5-ylmethylene)-1,3-thiazolidine-2,4-dione
5-[(7-methoxy-1,3-benzodioxol-5-yl)methylene]-1,3-thiazolidine-2,4-dione

5-[(9,10-diox0-9,10-dihydroanthracen-2-yl)methylene]-1,3-thiazolidine-2,4-dione
(5-[(2,2-difluoro-1,3-benzodioxol-5-yl)methylene]-1,3-thiazolidine-2,4-dione
(5Z)-5-(1,3-dihydro-2-benzofuran-5-ylmethylene)-1,3-thiazolidine-2,4-dione
5-(1-benzofuran-5-ylmethylene)-1,3-thiazolidine-2,4-dione

5-[(4-methyl-3-0x0-3,4-dihydro-2H-1,4-benzoxazin-6-yl)methylene}-1,3-
thiazolidine-2,4-dione

5-(1,3-benzodioxol-5-ylmethylene)-2-imino-1,3-thiazolidin-4-one

5-Quinolin-6-ylmethylene-thiazolidine-2,4-dione



2-1 m no- 5- qui noxal i n-6-yl net hyl ene-t hi azol i di n-4-one
5- Benzot hi azol - 6-yl net hyl ene-t hi azol i di ne- 2, 4-di one
W®2{03/007491 PCT/EP2003/050302
- Met hyl - benzof ur an- 5-yl net Bl ene) -t hi azol i di ne-2, 4-di o
ne 5 -(2-Bronp-3 -nethyl -benzof uran-5
-yl met hyl ene) -t hi azo |idi ne-2, 4-di one
5- ( 3- br ono- benzof ur an- 5-yl met hyl ene) -t hi azol i di ne- 2, 4-
SdQ9ﬁﬁ)l1n-6—ylmethylene -2-thioxo-thiazolidin-4-one
3-15-(2, 4-D oxo-t hiazolidin-5-ylidenenethyl)-benzofura
203k § ~adnylin-6-ahhethgldng-thimstlighin-4-one
3-[5-(2, 4- Di oxo-t hiazolidin-5-ylidenenet hyl)-benzofura
SD(ﬁMéthbeéﬂicbH@]ondz@-f[(’ylm(aﬂ}m) ~thiazolidine-2,4-dione
plperldln 1-yl - propenyl ) - benzof ur an- 5- ylnethylene]
hPaeeyl-qinagelig.+ytiethe1a0) 2D oid s 2,4-dione
P | EP20 %/ 050302 134 Met hyl 1-((3 -

{5
5-{4-DitrethphimidoJuinazolin-6-ylmethylene)-thiazolidine-2,4-dione
-thi azolidi n-5-ylidene)nethyl]-1-benzofuran-3 - yl }
50[(Idparﬁlncﬁﬁmyziz)cﬂrm6+yialhethyﬁem]k1 3 -thiszdlidine-2,4- dlone
(2, 4-di oxo-1, 3-thiazolidin-5- ylldeneereth yl ]

5- anptp%tldﬁn13y1q)a|11}aZ|Mm|96-3L1)meﬂny)e—11B}-|dr3)-} m:phd@&-@{ﬁl -gione
- 0XO0- 3 -pyrrolidin- 1

5— 4 h]nﬂﬁaz;dlijn-ﬁaﬂ)metéuy@ne]ﬂ S-thlazohdlne 2 4 dione
|a20|d|ne24d|one5 {mam)r pholin-4-y
5—92[«Dplbenzylzhmir&))quin&zpﬂlh—&—yﬂ)}mathy 0 53yﬂ1}a2®éldhm 81:49}110116
-thi azolidine-2,4-dione Methyl 1-(3 - {
[(2 4-di oxo-1, 3

54 [14-édmth}damlﬁe)ﬂlulnmﬁémwétyﬂ}m?ﬂlquy@(}z bothdpzadidipes2,4-dione

‘jg(g %—%—yljng 3212'1%1?) %I\ll-} ﬁxgcl)l?}}hn ihgfe&%&henle 13 thlazolldme-
1an63 yl} -N-nethyl acryl am de 3-{ 5-

i%%i@pzy&cﬁp = ygngmﬁf’a% é}t%:;@]uﬁa%l'ng %W?}'ﬁ'?étﬁ¥ eJne) 1,3-thiazolidine-

NA¢doRg dr oxyet hyi )acryl am de

,tZny forto21 [4-thidz S @05 - I ideh BrABM unazoYinl 4len

%X;plper%h e- 3 é%trgox%lloat é ?}} % ﬂfg@

ethyl 1-{6-[(2,4-dioxo-1,3-thiazolidin-5-ylidene)methyl] quinazolin-4-
yl}piperidine-4-carboxylate

tert-buty! 1-{6-[(2,4-dioxo-1,3-thiazolidin-5-ylidene)methyl] quinazolin-4-yl1}-L-
prolinate

5-{[4-(4-methylpiperazin-1-yl)quinazolin-6-yljmethylene}-1,3 ~thiazolidine-2,4-
dione

5-{[4-(4-pyrimidin-2-ylpiperazin-1-yl)quinazolin-6-yljmethylene}-1,3-
thiazolidine-2,4-dione
5-({4-[4-(4-fluorophenyl)piperidin-1-yl]quinazolin-6-yl}methylene)-1,3-
thiazolidine-2,4-dione
5-{[4-(4-benzylpiperidin-1-yl)quinazolin-6-yl]Jmethylene}-1,3 -thiazolidine-2,4-
dione

5-({4-[4-(2-phenylethyl)piperidin-1-yl]quinazolin-6-y1} methylene)-1,3-
thiazolidine-2,4-dione



5- ({3 -[3-azetidin-1-yl-3-oxoprop- |
-en-1-yl]-1-benzofuran-5-yl } methyl ene) -1, 3-
Wo bicapaibdi ne- 2, 4-di one 5-({3 - [3-(1,3 PCT/EP2003/050302
-di hydr o- 2H i soi ndol - 2-yl ) 18- oxoprop- |-en- |
-yl ]-1-benzofuran-5- yl}
nmet hyl ene) - 1, 3-t hi azol i di ne- 2, 4-di one
3-[ 3-azepan-| -yl - 3- oxopr qQp-

5- ({ |
SF{[éﬁ(‘*-nthlyh%ib@ﬁdﬁ eryﬁ)waﬂqbﬁeérbﬂﬂ@ﬁﬁwqr}ea}.-1t3ﬁthA%<rlidine-2,4-
diéhd ne- 2, 4-dione 3- { 5- _
5[- %[2413 é@%ﬁxm?}g}plgeégilﬁ f%hic%ﬂ%l%b%?ﬁeﬁﬁlgﬁé%l aritjazelidine-2,4-
didnd (2, 4- di oxo- 1, 3-thi azoli di n-5-ylidene)net hyl ] - 1- ben
1@&%@2@%-hi;'_lz\llé@ﬁgﬁ/lr-é-%)lfgiége&%e%}?ﬁ&%h)laaz%r}?f\l-i‘-rglfljj-ﬁiperidine-él-
o]?_fk(@s;}dgodmidlo- 1, 3-t hi azol i di n-5-yl i dene) net hyl ] - 1- benzo
1[-Eé—iﬁﬁﬁgiwgq-{g?iggéﬁéﬁ)n%%l/ﬁi}%pg:&%ﬁ@%—&u&rﬁ)@qui_néﬁ:yl]-piperidine—3-
carlyoqylic #@dzof uran-5- yl'} methylene)- 1,3

AR s 3 PSS pidgnmsti-quinszlin-4ryilgyyrcligine-2-
qg&b@?@flwwdl_- benzofiran- 3-yl }ac’ryl am de 5-({
T

-t hi l'i di ne-2, 4-di -3 - .
{4 M athaposgo iy ne I ) RAHETERHG IO  benzo
iﬁ%&}%ﬁ@%@%ﬁ?ﬁ%n%ﬁg 4§1C1)Tcl)gcﬁ?fﬂelle)—thiazo1idin—4—one
ity (-guresitipCuatnigpacdins S G APRAER LR RR0E8hd 2
T 5 e B heighinlt L TRRRTILRY A BEIRRA M- Bre
:}T-ﬁgﬁ%ﬁ;yﬁéﬁg%}{lﬁ%ﬁézldg%yQr}ﬁgtﬁnglléﬁekﬁcﬂfa"{oﬁitdﬁﬁélz?r-}ildﬁ%t hy
g-(é» \ 4;@1%%21% lsi%lzioj%ﬁg@gﬂﬁfé@%ﬁ[’tﬁ@owlliﬂé—égéédione

5-(3-Ethyl-3 H-benzoimidazol-5-ylmethylene)-thiazolidine-2,4-dione
5-{[1-(4-phenylbutyl)-1H-benzimidazol-6-yl]methylene}-1,3 -thiazolidine-2,4-
dione

5-[(1-prop-2-yn-1-yl-1H-benzimidazol-6-yl)methylene]-1,3 -thiazolidine-2,4-
dione

5-[(1-{2-[4-(trifluoromethyl)phenyl]ethyl}-1H-benz imidazol-6-yl)methylene]-
1,3-thiazolidine-2,4-dione
5-({1-[2-(4-hydroxyphenyl)ethyl]-1H-benzimidazol-6-y1} methylene)-1,3-
thiazolidine-2,4-dione

methy! 4-{6-[(2,4-dioxo-1,3-thiazolidin-5-ylidene)methyl]-1 H-benzimidazol-1-
yl}cyclohexanecarboxylate

5-({1-[2-(5-methoxy-1H-indol-3-yl)ethyl]- 1H-benzimidazol-6-yl} methylene)-1,3-
thiazolidine-2,4-dione

5-({1-[(1-methyl-1H-pyrazol-4-yl)methyl]-1 H-benzimidazol-6-yl} methylene)-
1,3-thiazolidine-2,4-dione



carboxylic acid tert-butyl ester
5-(3, 4- D hydr o- 2H benzo|

wa epoxagi n- 6- yl net hyl ene) -t hi azol i di ne- 2, 4- di POIEFEB2003/050302

-(4-B enzoyl - 3, 4-di hydro -283 benzo [ 1, 4]
oxazi n- 6-yl net hyl ene) -t hi azol i di ne-2, 4- di one
5-(4- Acetyl - 3, 4-di hydr o- 2H benzo|

5-(UC I Srdbahamshenibeshyh sty sberetylene)- 13-

lhm}mhdmeﬂ%,iléldmeboxyl ic acid tert-butyl ester

o&{g &ﬁéﬁ) P %ﬁgéil ﬁie(gﬁ}(l'j‘ 1H: Hénzg‘gg%ﬁi %Y{r@ﬂgetglgpe%l 3-

1|aao

g '(fr?mﬁcﬁ g?etﬂylgbﬁizggfq 'ma% O%(%izllﬂﬁéolwiiﬂ?rﬁ@ﬂ?ﬂl 3)1 3-

')?8 3, 4-di hydro 2H— benzo|

%Mmﬁo yl,Bethiaybhda)- 5t Vlidere))netiyip-1 2 bénginvidazol-1 -
n

3 1 |hydro 2H benzo[ 1, 4]
Y a 1§)a t(ﬂ zol i di ne- 2, 4- d| one

5 (2 Chl oro benzofl i ran-5- yI net hyl ene) -t hi azol i di ne- 2,
é—-gllgﬂebutyl-1H—benz1m1dazol—6 -yDmethylene]-1,3-thiazolidine-2,4-dione

S0 Eﬁegg@zzo‘%%%i TR Kb A EREb R HeRe)-1,3-
5]11;"‘{25 e 24elongi azol i di nf 2,4-dione 5-B enzo |
anL I AT e

5 2F IV Bydiphenyipiropylar H-behmis idaze h6) yllinictipdenali-ha-thiazolidine-
2d4_Qp@né/\D 2004/ 007491 PCT/ EP2003/ 050302 136

di“r %é- - Qﬁgf)e%zylk-zﬂzg%ﬁéﬁ 1%—;% rny:ﬁnggt%ly?e?)e}tPbatﬁlazohdme 2,4-

ddmh@dro benzofi tran-6-yl net hyl ene) t hi azol i di ne- 2, 4-
g‘lggﬁ lfgl%lmt?t%lg 1H r]DgHZInl azol-6 ﬂ% ethylﬁnegzl 3| ’fjhlxert]zeohdme 2,4~
5-[(1-propyl-1H-benzimidazol-6-yl)methylene]-1,3-thiazolidine-2,4-dione
5-Quinoxalin-6-ylmethylene-thiazolidine-2,4-dione
5-Quinoxalin-6-ylmethylene-2-thioxo-thiazolidin-4-one
2-Imino-5-quinoxalin-6-ylmethylene-thiazolidin-4-one
5-Benzothiazol-6-ylmethylene-thiazolidine-2,4-dione
5-(3-Methyl-benzofuran-5-ylmethylene)-thiazolidine-2,4-dione
5-(2-Bromo-3-methyl-benzofuran-5-ylmethylene)-thiazolidine-2,4-dione

5-(3-bromo-benzofuran-5-ylmethylene)-thiazolidine-2,4-dione

3-[5-(2,4-Dioxo-thiazolidin-5-ylidenemethyl)-benzofuran-3-yl}-acrylic acid ethyl
ester

3-[5-(2,4-Dioxo-thiazolidin-5-ylidenemethyl)-benzofuran-3-yl]-acrylic acid

5-[3-(3-Oxo0-3-piperidin-1-yl-propenyl)-benzofuran-5-ylmethylene]-thiazoli-dine-
2.,4-dione



26. A thiazolidinone-vinyl fused-benzene derivative

according to any of clainms 19 to 25 for use as
waewdioeaoent . 27. A pharnmaceuti cal conpositi onPCT/EP2003/050302

contai ning at |east one thidzolidi none-vinyl fused-

benzene derivative according to any of clainms 19 to 25

and a pharnmaceutically 5 acceptable carrier, diluent

or excipient thereof. 28.

Rt bl LGP B -fior § dothierlkings -ybideveiniafbyll-1-benzofuran-3-
yt}qﬁf)pLMnbyl)FM1mte claims 19 to 25 for the

Ry hir ok~ Gt Bl Misanitines aRHR By B fea furan-3-

grﬂ}s;ﬁape%re1lo§})qu3rahnat@ar di seases _neur odegener ati ve

§$ 1333 E oy Epgﬁ%ﬁldi@rlagb%r PV IEDep OG-y methylene)-
ltﬂZ@h Onﬁj uries. 29 Use of a
d
§ 3{2 h}g&?%ﬁ{l\’éﬂ ﬂqﬁg é}ﬁ‘iﬁ%gbﬁ %ﬁeﬂ?’J grtigieﬁgéfeu;f%-r -yl¥methylene)-
f ?hﬁleffré PBﬁp including multiple sclerosis,

R %L(S;HéSf [ HfEﬁbgb-dl t@-gdsllﬁiézbhltlﬁl-Sgﬂdm%eing?lﬁeﬂ@g%%érﬁzofuran&—
éxg%rggef ﬁ@" 'ﬁ%‘r%qé] tion, thronbosis orybr ai n

NUcse Id}@itgl-Bf-{ia iddoxsU &tl@@zoﬁ&lnnﬁmlmnﬂmemyl] 1-benzofuran-3-

yse of a thiazolidinone-vinyl
S)T e)[lrl1l L:az;e erlflvat ive according to claim 28 wherein

3h éS{[él d- @ioxea]sééhazehdm—éeyledene{)nneﬂeflbflomeOrfmamdﬁﬁé}-N-ethyl-
N{Qﬁi}ﬂfﬁbxyetﬂy’p)g@g@amﬁwtl ngton's disease, CNS

t h d V\O 004 74
@%—ygam%g]/r-g)f{@gﬁ@ 4- @933%%?103 Eﬁgzé}}lélggs ylidene)met 1yﬂ %enzofuran—}
tyli} azglandideone- vi nyl fitsed-benzene derivative

28 wh [ d di
cef ’3‘%&'@%?%3%&? o tsOP BT Gk AL eeO b <) etpene)-1.3-
Hhiseolidophy,4-dieaedi ac myocyte dysfunction, el evated
%&E ? }f%n? gfl%d&iqﬁ%ﬁ i;;gi%ﬁﬁ;ég&ek dﬁ‘gpvlg{%ﬁvlgg'l]al -benzofuran-5-
r | sai d di seases are

F%zbﬁ%ﬁﬁ hgyggx-@)%ﬁgg%lugﬁIcagq?;}ggﬁfgiaﬁgg%ggme@hylene) 1,3-
Eﬁl&lio a ﬁ@nél c di seases, asthnmm, stroke or
|33‘{ BE['QV a- @@RdLI BQH&zohﬂﬁhén?flaﬁlﬁﬁgﬁfefthbSlP drbemtcfiiedeB syl }-N-

kel etal nusc

i on
% , leukocyte recruitnment in cancer
t3 $§+[é2 %d@xoghﬁdhwazohdm -5-ylidene)methyl]-1-benzofuran-3-yl}-N-

(pyridin-3-ylmethyl)acrylamide
N-cyclohexyl-3-{5-[(2,4-dioxo-1,3-thiazolidin-5-ylidene)methyl]-1-benzofuran-3-
yl}acrylamide

5-({3-[3-(4-methylpiperazin-1-yl)-3-oxoprop- 1-en-1-yl}-1-benzofuran-5-
yl}methylene)-1,3-thiazolidine-2,4-dione
N-cycloheptyl-3-{5-[(2,4-diox0-1,3-thiazolidin-5-ylidene)methyl]-1- benzofuran—
3-yl}acrylamide
5-({3-[3-(2,5-dihydro-1H-pyrrol-1-y1)-3-oxoprop-1-en-1-yl]-1-benzofuran-5-
yl}methylene)-1,3-thiazolidine-2,4-dione
N-cyclopentyl-3-{5-[(2,4-dioxo-1,3-thiazolidin-5-ylidene)methyl]-1-benzofuran-
3-yltacrylamide




i nvasi on netastisis, in particular nelanoma, Karposi's
sarcomn, acute and chronic 10 bacterial and viral

W0 nfogo0i4ons, sepsi s, transplantation, graft rePEUEPING/050302

pancreatitis, multiorganel¥ailure, glonmerulo

sclerosis, glonmerulo nephritis, progressive rena

fibrosis, endothelial and epithelial injuries in the

| ung or in general ]l ung airways inglannation. 33. Use. .
dckootaftrigioxe -tz didint ay hdepgnetydp bewgotpgan-3-yl]-propionic acid
gtiddleatdron, particularly the inhibition 15 of

Pl 3Ki nase activity. 34. Use according to claim 33

wherein said Pl 3Kinase is a Pl3Kinase-y. 35. A nethod

8f=[5p(236d910xg>-ﬁaimlbﬂz'?+i-alidmwtm_\}]-bmmfwaiea rdirgropionic acid

[ ' . ' | ai . ‘g

%iﬁg{?‘g?%?ﬁée&@h%%‘g%x@%%%z%%—%eﬂﬁ&ﬁ%-gszol-ldme-
1‘_{lkf-’)nSrril-d.base NH Ri HORibO(II) 2 20 .

?‘8%%3!9%thé?)ﬁEa}fa%ﬁﬂ?B%@éﬁ@%%ﬂé@l‘.ﬁ?ﬁf’%ﬁeﬁéﬁf16¥Y3X&Zlne-4-

8?‘ gﬁ'i’i‘fgacéd ‘?}F‘MSY% Hone- vi nyl fused-benzene

derivatives of formula (I1l) according to claim 23,

gg@é—i[?f.h%grc&ag—hg}&m,mxﬁkﬁp&yl:ﬁ]neﬁ?ylQTé)Nthigﬁolﬁiing-i,él—dione

5-(4-Benzoyl-3,4-dihydro-2H-benzo[ 1,4 Joxazin-6-ylmethylene)-thiazolidine-2,4-
dione

5-(4-Acetyl-3,4-dihydro-2H-benzo[ 1,4]Joxazin-6-ylmethylene)-thiazolidine-2,4-
dione

6-(2,4-Dioxo-thiazolidin-5-ylidenemethyl)-benzo[1,4]oxazine-4-carboxylic acid
tert-butyl ester

[6-(2,4-Dioxo-thiazolidin-5-ylidenemethyl)-3-ox0-2,3-dihydro-benzo[1,4]-oxazin-
4-ylj-acetic acid methyl ester

N-Benzyl-2-[6-(2,4-dioxo-thiazolidin-5-ylidenemethy!)-3-0x0-2,3-dihydro-
benzo[1,4]oxazin-4-yl]-acetamide

5-(4-Butyl-3-0x0-3,4-dihydro-2H-benzo[ 1,4]Joxazin-6-ylmethylene)-thiazoli-dine-
2,4-dione

5-(4-Benzyl-3-o0x0-3,4-dihydro-2H-benzo[ | ,4]oxazin-6-ylmethylene)-thia-
zolidine-2 ,4-dione
5-(2-Chloro-benzofuran-5-ylmethylene)-thiazolidine-2,4-dione

5-(3-Amino-benzo[d]isoxazol-5-ylmethylene)-thiazolidine-2,4-dione

5-(3-Phenylethynyl-benzofuran-5-ylmethylene)-thiazolidine-2,4-dione

5-Benzo[1,2,5]thiadiazol-5-ylmethylene-thiazolidine-2,4-dione
5-Benzo[1,2,5]oxadiazol-5-ylmethylene-thiazolidine-2,4-dione

5-(2-Methyl-benzofuran-6-ylmethylene)-thiazolidine-2,4-dione



mld base HOO(IlIl) wherein Rl, R2 and Y1 are as
above defined. 5
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5-(2-Carboxymethyl-benzofuran-6-ylmethylene)-thiazolidine-2,4-dione

5-(3-Bromo-2-fluoro-2,3-dihydro-benzofuran-6-ylmethylene)-thiazolidine-2,4-
dione

5-(2-Fluoro-benzofuran-6-ylmethylene)-thiazolidine-2,4-dione

. A thiazolidinone-vinyl fused-benzene derivative according to any of claims 19 to 25

for use as a medicament.

. A pharmaceutical composition containing at least one thiazolidinone-vinyl fused-
benzene derivative according to any of claims 19 to 25 and a pharmaceutically

acceptable carrier, diluent or excipient thereof.

. Use of a thiazolidinone-vinyl fused-benzene derivative according to any of claims 19
to 25 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, graft rejection or lung injuries.

Use of a thiazolidinone-vinyl fused-benzene derivative according to claim 28 wherein
said diseases are selected in the group including multiple sclerosis, psoriasts,
rheumatoid arthritis, multiple sclerosis, systemic lupus erythematosis, inflammatory
bowel disease, lung inflammation, thrombosis or brain infection/inflammation such as

meningitis or encephalitis.

. Use of a thiazolidinone-vinyl fused-benzene derivative according to claim 28 wherein
the said diseases are selected in the group including Alzheimer’s disease, Huntington’s

disease, CNS trauma, stroke or ischemic conditions.
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31. Use of a thiazolidinone-vinyl fused-benzene derivative according to claim 28 wherein
said diseases are selected in the group including atherosclerosis, heart hypertrophy,

cardiac myocyte dysfunction, elevated blood pressure or vasoconstriction.

32. Use of a thiazolidinone-vinyl fused-benzene derivative according to claim 28 wherein
5 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, in particular melanoma, Karposi's sarcoma, acute and chronic

10 bacterial and viral infections, sepsis, transplantation, graft rejection, pancreatitis,
multiorgane failure, glomerulo sclerosis, glomerulo nephritis, progressive renal
fibrosis, endothelial and epithelial injuries in the lung or in general lung airways

inflammation.

33. Use according to any of claims 28 to 32 for the modulation, particularly the inhibition

15 of PI3Kinase activity.
34. Use according to claim 33 wherein said PI3Kinase is a PI3Kinase-v.

35. A method of preparing a thiazolidinone-vinyl fused-benzene derivatives of formula D

according to claim 20 comprising the following step:

R2
0 Y
« s~( A
n o *+ NH
r‘ll mild base
R’ 0

H

(1

20 wherein R!, R?, Y', Z and n are as above defined.
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33. A method of preparing a thiazolidinone-vinyl fused-benzene derivatives of formula

(1) according to claim 23, comprising the following step:

Y1
=
+ NH —>
mild base

wherein R!, R? and Y are as above defined.



