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1 Azolidinone-vinyl fused-benzene derivatives Field of
the invention This present invention is related to the

use of azolidinone-vinyl fused-benzene derivatives 5 of
formula (1) for the treatnment and/or prophyl axis of
aut oi mune di sorders and/or inflammatory di seases,

cardi ovascul ar di seases, neurodegenerative di seases,
bacterial or wviral infections, kidney diseases, platelet
aggregation, cancer, graft rejection or lung injuries.
Specifically, the present invention is related to
substituted azolidi none-vinyl fused- benzene derivatives
for the nodul atAzohdinoot-ainy} fused-henhény déromtioks t he

activity or function of 10 the phospho-inositide-3 OH

ki nase famly, P13K, particularly of the PI3Ky.

Background of the invention Cellular plasma nenbranes can
be viewed as a |l arge store of second nessenger that can
Fhtd ofthkiisteadon N a variety of signal transduction

pat hways. As regards function and regulation of 15

ffector. enzynmes in phospholipid.signallin t hways
Tﬁﬁég%seawfv% ng%f?é@#%ff © 18 E %@gw&ewgylrfgm%%ene derivatives
f'ﬁﬂ?ﬂﬁﬁt@aﬁ%p %Rﬁ%ﬁhéﬁt Qn(ﬂ?'gpf)r Fﬁ§l§ﬁ§ of altd B BB EsH &8 an/or

amma)) are dual-specific kinase enzynmes, neans they
irdlasfphayryhb'asdasesl cqmdldva@cnlas élseq:shsmpmdyg@macne diseases, bacterial or
E ho- |ng%jt|ges el roteln kln%ie.a tivit ,
i B eSoP am%ﬁ oa§§f?§ S}‘t"htCF‘bCﬁr & Vot P OPPbtEPn

1Iﬁ1's’fki’e°st S?écﬁ%all!y nl‘hb F’és&ﬁ idknBloR oS RRAr Y lsabstidRe@8zdlidinoReLthyl fused-
nol ecu regula ory nmechani sm These enzynes of
bpresphaivapives for gieaneduiaionr eotaklyitheainbibitidnrofrtbe prstygs or gungtion of

e Rop Fba S et Bl B BTN SRR os s P mmnes,

cyt oki nes, viruses and neurotransmtters such as
described in Schene | hereinafter and al so by
intra-cellular cross regulation by other signaling
nDIecuIes cross-talk, where the original signal can
' BV B0 IeI pat hways that in 2 a second step

transn1t signals to PI3Ks by intra-cellular signaling
C?Hl‘?lgf; ?erﬁlbﬁa%é oR be v1g)5 §§a°‘ hargé @%Qﬁ’ sQonBRASRRBLABESCan be

or e e I nositol osp [
el(llmn@fsmmamesfl dafisgars) transtiva el dathvaays sAglre:ghﬂds fignecpan hndigegulation of

&ecqor enzymtep in phospholipid signalling pathways, these enzymes generate second

messengers from the membrane phospholipid pool (class I PI3 kinases (e.g. PI3Kgamma))
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 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 pathways that in
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bi ndi ng of a signalling nolecule (extracellular |igands,
stimuli, receptor dinerization, 5 transactivation by

het er ol ogous receptor (e.g. receptor tyrosine kinase)) to
a Gprotein linked transnenbrane receptor integrated

into the plasma nmenbrane. PT3K converts the nmenbrane
phospholipid PIP(4,5)2 into PIP(3,4,5)3 which in turn can
be further converted into another 3' phosphoryl ated form
of phosphoi nositides by 5" -specific phospho-inositide
phosphat ases, thus P13K enzymatic activity results either
adecoad tstep tansrhd signal]is tefiiKs bwnitttaecefjehaesighalory okntsiysuch as small

Cﬁg;g 5h0|nos e Suglﬁf hat function as 21

£43¢ @»%?SOHP WPPYILSPUAMPEr gnal transduction (7i ends

T e Bt o o M
bisding] of (2200w )Iingmwacm(»ex@@wllum\hgaﬁ@t stimai, pe@pslrﬂanqmom

tr@%@%ﬁlgy b¥ é]lgée}'&ggou&recq%? (e [g/ure{;?pﬁ?re[yliglsglﬁ kugagq%é }c_ﬁ% Z} proteln

ligkddegismgeBrdy rédeptor 1nté<5rafeatiﬁbyﬁé FlagibbhRinbsanet hel r
gﬁ%ulatlon by corres g regul atory subunit

PRSIty Hheghehiapg P h@?}gﬁ Blfg(ﬂé)% pee PR, 4fﬁ)$1 mhiqbng tyty cpn be

T @y rothes S LA LEBLF EIRTRRRRCLFRTMEAY | Sifeinc

pl%ﬁpho-ﬁimsnﬁel phospbataseBitals PTIK emﬁﬂzﬁmﬁﬁtl(/@&h)ltmm&ﬁdlmtlﬁ or
The evolutlonaryQE erved i sof or 0 .a and,(3

l%@ﬂr@cubinc}h? BENSTRLI AR KPP Ss@BRFPNQIRPFIEAEG Suphypes ﬁ@t#w@nﬁb fe
n%@&ﬁ?%]rk %inkaa c%ﬁﬁ’lra?§§§eg nlans&u%ﬁo@gﬁ@ﬁ% 084S S eii(qﬁ?/%ﬁ% (1997)

sSNDOo nmuscl e cells; myocytes ndot hel I al
by MaehatsetBoedkhid nt 8¢ iChe2Xep) 1(R)67 2765-3A.GID) ) byyLeslie N.R et al

QBB TRaRRACG e Rl o Tih oY BEE BRI Ty Sl el PART L

Se£EY ) ?rns égm bSIMelazD@t §1t)l Wit pl @ PI e sbfhs Ghis€RSRd by their
cont ex ate, eig mammal i an Pl 3Ks have been

citaletie ﬁtﬁbuélﬁls theiv rqgelﬁttlpmbm conependini negilaeyssbynits, axpressipg

oBFS 7 S S e SR FOSE, Bl S ot
r&&ﬁ(@@{?c?f%elll z:aerf\égf(tng? 2@@&)%19995’1@ Kanb@RettB&KPB O848 Rev Cell

Dﬁh&(ﬂhh? p. 69'517ﬁ<6%®qlc)by Kamd%mnabe and
phosphatldylln03|tol 4, 5- blphosphate (PIP2) to produce

atid nosi ﬁ£
TBF] 8\/(% ti nar F?nﬁsrveé oSIOf(ngD? pg? pﬁcosg 238 uﬁ)lgHglogsly expressed, while 6 and
v @F&%@M b@lﬂ&dlﬁ%&#&ke‘d&n4he5h§eﬁiaﬁfb%§t@@@etllesystre§§ BR6bhvRkLle cells,

Class Il PI3Ks osphoryl ate PI

myocytes and endothehal cells (7rends Biochem Sci. 22(7) p.267-72 (1997) 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, 1L,
and III) on the basis of sequence homology, structure, binding partners, mode of activation,
and substrate preference in vifro. 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 Ili PI3Ks can

only phosphorylate PI (7rends Blochem Sci. 22(7)

p. 267-72 (1997) by Vanhaesebroeck Bet al, Lip Cell Res.
25(1) p.239- 54 (1999) by Vanhaesebroeck B. and Chem Rev.
101(8) p.2365-80 (2001) by Lesjie NRet 5 al (2001))

G protein coupl ed receptors nedi ated phosphoi nositi de

3' OH ki nase activation via snmall GIPases such as 3y

and Ras, and consequently P13K signaling plays a central
role in establishing and coordinating cell polarity and
plﬂg'sphaﬂdylioog'wmzﬁai-t@hosphatd] eespestivelbk €llass P13 Keiphedphorylate PI and

e BB B 1o i IS Sty BlpsoBornGepPlighds
Bg(fc?%ﬁ?_cz _@2(_7% 267-72H1 961 B Rbfoekk B et allHZp el Res. 25(1) p.239-
54 (1999) by Vanhaesebroeck B. and Chem Rev. 101(8) p.2365-80 (2001) by Leslie 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.

H on H
HO 5 o)
3 [l
HO O0—P—0
oHH |
" i
CH, o
. . oA NN
Inositol ring
OW
o]
PtdIns
PI3K
o)
[

PtdIns-3-P

Scheme 1
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10 Schene 1 4 As above illustrated in Schenme 1,

Phosphoi nositi de 3-kinase (PI3K) is involved in the
phosphoryl ati on of Phosphatidylinositol (Ptdlns) on the
third carbon of the inositol ring. The phosphorylation
of PtdTns to 3,4, 5-triphosphateg (PtdTns(3,4,5)P3),

Ptdl ns(3,4)P2 and Ptdlns(3)P act as second nessengers
for a variety of signal transduction pathways, 5

i ncluding those essential to cell proliferation, cel
differentiation, cell growh, cell size, cell survival
Aapbpta)iﬂustraterﬂim&hemg lcBhdsphanodifide/3-komkd (FIBlg) mtinartyed in the

o B PP o AP P TR P
Tﬁ%ﬁ&%h%ati@ﬁ'df PRANs B P4 5-tﬂi3hd% Rako gﬁtém(sgw éypgpytdiﬁé@ q[gezt and
. Today 6(9 Ba% by Stei
PcHestdIPaack 8s secomﬁbmdme&ﬂreﬂ)rmeﬁtefmf S@ﬁlaheansguqt@maﬂlmy&o

ration di hem cal...attr ctan
i e s L B e Mo i B8 Vel b b R o Saro P Bl g, el
setBial, apoptodib, adHBdr) ﬂélﬁﬂfoﬂhtyﬂwmnﬁgfatlcﬂﬁ UheHe@eRehadsicn),
pragﬁgene3|s |nvaS|on/netast|S|s and wound heal i n

direarsagomonty edll shapeohanges gongle ppfigkingnrndpetaho gflamathway

BT PP RS T SRV TR D Pl vy o

pRATHTMR06M by S2¢iR)R. Q). CHaBrofdxis 208 Wirebigd Grivament@f cells @wayd a
15 Recent a vance usi genetbf apHQF ches . and
C%p%m Fagigng ot 10 gplga @ct?ﬁt% Qedlle ines igypyolved in many

1r§ SPAL HREsBO AL SRR atRAT RS bR} g@%ﬁ%eﬁeﬁh@ﬁ‘%@?@génesm

response to chenpattractant activat rotein
1rwauph/atéta:seme phdwsuRrl Beakinp &&m1umcd J pd@sz WbED. ’r26® 4 (9@l batWyrgan

NPRAL R 28 ERhE R Cob B RS A 1/ FR A 1T 02

(NG PBY PliREMS ﬁ%d(Ncﬁ%ﬁmB@ﬁQ r1©sqr5t(gooi)wy@érm Kicpases
t hat 20 phosphoryl ates phosphatidylinositol (Pl) and its

phosphoryl ated derivatives at the 3'- hy drox¥ of the
Riegrg pd vnces ysing geapiay arnseaches #1d phampegedegicad ol ghayte provided

BTRRE s REE R IR PR Byl FERRE ALRSHRIf Bl g
ch?mfawgmtd?ﬁa&yx)at@lr@ p@l(bt’allndcbﬁﬁle&i fréoepﬂoirmhlas elﬁamly fmﬁonsrfﬂaﬂﬁ-

t t

gﬁr?g%/tmgld %P%n%e@éate%l'gwéiliﬁg géo%ﬁﬁt%f ‘é%%fpria?@% ad%@%eé@s gn activity
aSBOUR A GRS A %n Slein§ aQ(fl gRﬁ\gﬁ f?ﬂ%r%k@ép’gﬁos pﬁm@kﬁﬁﬁes that

proteln as SUbSt at es, I ng auto ory ation as
phosphorylates phosphatldyhnosnol (PI) and its phosphorylated derivatives at the 3’-

hydroxyl of the inositol ring (Panayotou et al., 7Trends 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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i ntra-nol ecul ar regul atory nmechanism 5 So, P13-kinase
activation, therefore, is believed to be involved in a
range of cellular responses including cell growh,
differentiation, and apoptosis (Parker et al., Current

Bi ol ogy, 5 p.577-99 (1995), Yao et al., Science, 267

p. 2003-05 (1995)). P13-kinase appears to be involved in a
nunber of aspects of |eukocyte activation. A p85 5

associ ated P13-kinase activity has been shown to
physically associate with the cytoplasm c domain of
SGD28 - kindsk abtivasionnthenefioe tiahtlievod td painaoloed imotaggel bﬁceﬂlutar

the activation of T-cells in response t.o ti

respones nchger @l Esgbty Censglon G R PSRatt A terab oy e
Boled!s p’55477(§99@§b§) Yf&%t vatdcRRAcOf 267 £ ebd3s04 hoosgh CD28

| owers the treshold for activation by antogen and
Piﬁkmmpearheo h@glﬁpltvgdjm mldnbmrfﬁtaspmtscﬁf levkecyse ettivagiont A p8>-
aespgﬁggﬁﬁ% tklmélﬁe %(‘ftlvgayﬁlgf getpssl&f)wa é%g ks?c%(lllfy 3850816 IR the cytoptfasmlc
domb@rdrenasnwhidhl ik 2 impértdniBestinaidtorl rﬁelbbule f&%@adtﬁz@ﬁ@f ofT cells
(Fraser et al., Science, 251 p.313-16 91)). Miutati
inpfesEmRE tasansigeRr HRages et Alafafusagt® niTetud 96& Bﬁdwgmm%é@ 527-
bt | Wr
4 SRR Asihdidtieet Brbfl ¢ B chidy RO A actygeion by
aﬁtogen/atdl 1ﬁﬂease§’t%agmlﬁdb ehdurdgnt off the grodiSerativeeds@ines. Thiesés
%et a-g dependent g%ul atjon of JNK 15 act|V| ty,.and G
%1"“@ { e Bcsaisan the TBNSHYER 6  MHEPF0 fgepronelrAgs J.
n@ér@éukm@‘ %ﬂm%%m{n?)malﬁ Tzééi)l%r@wﬁlli%?f%} (Frgﬁelrl FélarScféPz@é: 98$$313-16
pllay an essential role inc
(Hi?pb)r Masatmm o fCRYBoptbdias jt cre bmgeanineaddt enthd?l3 tkesaddaidnto a failure

@it B2 myRdtsg R wlthe S e fo Db R IR e NS S variog

PRIIY, hal WRES %ht@ﬁecﬁé’s%@dlhﬁp of @rlféta' ﬁ%ﬁ&-ﬁéﬁﬁenﬁb&rr%dlmbnaéf‘jNK
adhesion to endot helial cel Recent [ nfruni ty

adtB(it3) ampl @bﬁtaSgan(rﬁ&)@@)s)lbwmtshﬁﬁetbet&nmdés Grprb@(hst(bialﬁzopf%{m 273(5)

PP TR et dr MRS DR ersihael e inE 1
sﬁﬂbré‘s@i’&h@fﬁp@toi@ tﬂk&gyﬂ@a‘%mnlmhﬁ d)elbtaf! 8BS MYbQJE BRWh,
chenoki nes, adenosi nes, anti bodi es, lntegrlns

gbfgggemguanth@se ftamlmcm, b}glmswtm TiNEiot- mediatedineuseshilgritiog mod e s
f | e 114 6), D: 2903- 10, (2
SYREGPGHC e&tl%aa a1 st iyeaepayndaiios 9 sadigavyels,
ngééznf(t)l f gs 7 0% %5(3%.44@@31 (SHH%)) PRLODQR dedrlbeBitiRl PTHAL Rlays

inflammatory signals through various G(i)-coupled receptors and its central to mast cell

function, stimuli in context of leukocytes, immunology includes cytokines, chemokines,
adenosines, antibodies, integrins, aggregation factors, growth factors, viruses or hormones
for example (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



10

15

20

by Stephens L. et al.). Specific inhibitors against

i ndi vi dual nmenbers of a famly of enzynmes provide

i nval uable tools for deciphering functions of each
enzyme. Two conpounds, LY294002 and 6 wortmannin (cf
hereinafter), have been w del y, used as P13-kinase

i nhibitors. These conpounds are non-specific P13K
inhibitors, as they do not distinguish anong the four
menbers of Class i P13-kinases. For exanple, the TC50

val ues of wortmanni n agai nst each of the various Cass |
weitBraknmasEleraneftdrin hahebeeanngielekyfus&d A0PIBNtingSie nmHibut dry., Thebe

TR AT el IR St e B O tipt Shgimongsthe four
nRheReMGla& n3 4(%3&0?01( élx%%)e) theaﬂ@(?vaﬁués%mcﬁﬁl@dwnﬁﬂaggﬁ%t each

proteln ki nase and sone i nhi It%ﬁy act|V|ty on
optiespious (@laSSeIsPB\Mmtsmammmthesra@gef ngH) nMee Sawidariyt thevibscyalues for

bi ts. PL3K act i ndi
LRI s erch e it BIR e anont Ko wib Ohih ol an. Rev.
BidtbAi 6 ‘f)rh8qf509](3b’98j}}3tals¥5'5tl/0 mcrwcsm@m Ip%tahlwmaaﬁ@s&ﬁl@
subsequent cellul ar 'Tesponse to 10 the extracel |l ul ar

irfhalytagy actiaty mﬁn@p@@llpm&twwmahmnnes fngal metablge pthegtpikiemersibly
sl SRSy o Hphng by ity Sapy S AP0 T PSR O

Iabitiyabf PBKOzictfth? bl &&Rinhain 0T irkibRt tHevbdeqeehticBllular response to
neutrophi| destruction of invading m croorgani Sns.

therextraerdivdar dactore lior @RIPIS ngiteaphile Fesparthiorthe elapeakine fMis-Leu-Phe

(N g 3R S elARE b RRRCS P THEL SRRl Bt
widhtalotiveaiohrodinin respigssorslitst asolvet@r nexipehil deniuatioeul dendisg

shows that P13K ac{|V|ty in cells of henato 0|e§w5
MigrRaregaisms o reptaang el yeufenbifsopkh MertRERGyEwELs the MEPHaduced
dpRASONurG IR @heleh 2t hNPRINOSY ) oGRBY (Ro4)frdeed, ih
rﬁgn-ngﬂ%gy iﬁ%ﬁnéﬁﬁggponse assog%g mfth cut e and -
expreriomngs witl vanmannionas @eICkHSGher, dX/p@m@ent@-B@ier@ N@ows (at POK
accgivity in cells of hematopoietic lineage, particularly neutrophils, monocytes, and other
types of leukocytes, is involved in many of the non-memory immune response associated

with acute and chronic inflammation.

1.Y294002 Wortmannin
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20 O LY294002 Wrtmannin 7 Based on studi es using

wort mannin, there is evidence that P13-kinase function
also is required for sonme aspects of |eukocyte signaling
through G protein coupled receptors (Thelen et al.

Proc. Nall. Acad. Sci. USA, 91 p.4960-64 (1994)).

Morever, it has been shown that wortmannin and LY294002
bl ock neutrophil mgration and superoxi de rel ease. 5
However, in as much as these conpounds do not distinguish
anong the various isofornms of PI3K, it remains unclear
Baktdodn gpadies wsilgawoPb3iin sbérerinewndencs dfad P kimpee funstainvadsb isn

t hes phenonena. i di none: Vi zene derlv tives -
R RO ARG st BT By PG GRP b P
(PRSGT dithedpide. N& 02534088 ATOE p Q06MBY PB4 R1cv&ed 1% ﬁ’as been
|nh|b|t tel omerase and are purportedly useful in
shoventhaewprtehnganoe LYZSﬁ(Pﬁ?ablycl@meUttﬂ@ehul nugﬂatl@mmndT memxebeﬂkease.
nvent i on relatgg tao th e of gzg 1lnone W%gxl. Sof £
S Bek /8N HdPess &PPRI?S%“ NP5 AREPFHIT LTS RS VREIoup Isqigrms ©
Plﬁé itrenabd unQetdWhicwpertRulr RI3Kisoformbor isbfofths &8 ¢hvidRed i these
described in details in the description hereinafter, as
Phggomeza. pharmaceutically acceptable salts thereof, for
the preparation of pharmaceutical conpositions for t he
treatnent and/or prophyl axis of autoi mmune di sorders
Aanlﬂdmﬁnez&nyhtfdnameedemwtmhss hasiag a mzardduooyvbmzuh@lazcde aRag e shough

neu [ dlsea es, bacteria
- Ber %&ﬁ “&é géempeﬂ%séree%alcﬁkj’gp@bﬁﬁ?lewerase and are
pﬁlgje&@en ugéfﬁm%@f}reaﬁ]b%f%gm.' cations, graft rejection

[ung 1 njuries. Conmpounds of this i nvention are
i nhi bitors of Phosphat o-

Summary of the invention

The present invention relates to the use of azolidinone-vinyl fused-benzene derivatives of
formula (I)

(o] )

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

inositides 3-kinases (PI3Ks), particularly of Phosphatoinositides 3-kinases gamma (PI3Ky).
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i nositides 3-kinases (PT3Ks), particularly of
Phosphat oi nosi ti des 3-ki nases ganma (PT3Kv). 8
Description of the invention: It has now been found that
conmpounds of the present invention are nodul ators of the
Phosphat oi nosi ti des 3-kinases ¢ PI 3Ks), particularly of
Phosphat oi nositides 3-kinase y (PI3Ky). Wen the
phosphat oi nosi ti des 3-kinase (P13K) enzyne is inhibited
by the 5 conpounds of the present invention, P13K is
unable to exert its enzymatic, biological and/or
Debaiptinc of dgiicedntiehf ect s. The conpounds of the present
invention are therefore wuseful in the treatnent and
revention.of .autoi mune di.sorders and/or infl tor
IS BN PSSR ki T SeRE IS & DEUE T RN BRSLB MeP Uy 2P the
PHbHBADARsitBE S Riadds (PI3RW) N @rtiduM RO A 18dSphatdihG¥XEdes 3-kinase y
di seases, platelet aggregation, cancer, transplantation
(RIGKp). iVékxin the phosphabinosieexi-kownse O3y edzymg 1$ mhibried dy thHdhe
foll ow n ar agr aphs proyvj de definitions of the. various
CRRBSHTA O G e R Y 1 nn%iégi i§pnaklp e SEATBMAEM e 3%&?%&1
f@of AR BUAoSiEARARAY PeEonPoBRAESE (hOpRBR YnvaRfi b4 Neref:
at(ﬁ(r)o grr1- outégltaﬁe speci fei é}g{bi%on ané cPalp&rr}é IlunI éss an eretore
usttfhla n Whesteeatm pntesd Ipyevsetioroef autke minnine idoor garosnddersnBammatory
broader definitipon. 15 "C-C6 -al kyl." refers t o .
A5G arait s e KA TN issotsy BisTEral Bhral fafpgions,
kid@Eyisase & pRiBIbi ddsshalivn, %ﬁl‘i’d&&_ra'iﬂ%ﬁnt@ﬁoﬂ"&idﬁ)’llcati@ﬁsb?fa;ft rejection
n-propyl, isopropyl, n-butyl, isobutyl, tert- butyl,
oplupgmuiyties. n- hexyl and the like. "Aryl" refers to an
unsaturated aromati c carbocyclic group of from6 to 14

SRR 0% OO 810 cpoRISTH B ke v
tiargpimplonadstateodigtylthe inaghidayand aphietedéd enapplyaundforméy thidigh-out
"C,-CG-al kyl aryl" refers to C, -C6-al kyl graqups . having an
ﬂ&rsypgg%m and GRS PR o TR AFPressly el Heffm%rapﬁow&es a
bldal&r defiiBicgr oaryl " refers to a nonocyclic heteroaromatic,

or a bicyclic or a tricyclic fused-ring heteroaromatic
group. Particular exanples of heteroaromatic groups _
“Cn€l edley o pafers pamopovad&it slkdys gioups bavipey | ital§ karbpy atogisy This term is
e}%#lﬁﬁ‘ioeldihgl g?gly[!s’ sulcﬁnasd r%%t%lyﬂ lethygﬁggrglp%l, isobrso%%/(, %Eﬂu}/}l/l,’ isobutyl, rert-

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

“Heteroaryl” refers to a monocyclic heteroaromatic, or a bicyclic or a tricyclic fused-ring
heteroaromatic group. Particular examples of heteroaromatic groups include optionally

substituted pyridyl, pyrrolyl, furyl, thienyl, imidazolyl, oxazolyl, isoxazolyl, thiazolyl,
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9 isothiazolyl, pyrazolyl, 1,2,3-triazolyl,

1,2,4-triazolyl, 1,2, 3-oxadiazolyl, 1,2,4-oxadia-zolyl,

1, 2, 5-oxadi azolyl, 1,3, 4-oxadi azolyl, 1, 3,4-triazinyl,
1,2,3-triazinyl, benzofuryl, [2,3- dihydro]benzofuryl,

i sobenzofuryl, benzothienyl, kenzotriazolyl,

i sobenzot hi enyl, indolyl, isoindolyl, 3HIindolyl,
benzi rni dazol yl, imdazo[1, 2-a] pyridyl, benzothiazol yl,
benzoxa 5 zolyl, quinolizinyl, quinazolinyl, pthalazinyl,

qui noxal i nyl , cinnolinyl, napthyridinyl,

ispyimazob]l 3y viade] Py t.2Bytriazqdylk il Rof-Bja2ely], gy, 3-dyhdiazolyl, 1,2,4-oxadia-zolyl,

(L ok Bl pUrL ol ot Dl 599U BT ol 270 ¥1
dﬁly@mﬂb&z&ﬁhﬁlaﬁ%g&ﬁbﬁl?ﬂubé}f%bﬁhllenyp %@hib\ﬁllazoﬁll qgé&hﬂé‘thtenyl indolyl,
car bazol yl ,” xant henyl| benzoqui nol yl

lmeﬁeb@a}mnddséi@nglmldamlylo&néuoyl 2g1ﬂmpis'1 rbawqﬁlgazplyl benzoxa-
bstit di

25} RE BRI e HORBAS bl h SRR aRR b biticiny1,

p yibdo[Sa-tbledy | pyrfd@[ﬁwg)ﬁ;@ldgl ey d[43- l@]ﬁpﬁdﬁr @Ilﬁél?bh%qumolyl,

avl ngéfrom carbon atons and avi n east 1 or

teZTaé‘PliY Gof . SastraRgroqune iil.ut @t/ iSotstratpidseise i ady lapywi| pteridinyl,

o S oy BT "5 706 i keny ! aryl® referd fo

C2- C6- al kenyl groups having an aryl substituent,
“Canmﬂth getﬁroaﬂ_ﬁ piesyd Ci-Qylalkyhdrauhehdvikea hét€@aG6 salbskiarent,

0 ers,.to.C2-C6-al kenyl groups. having. a
mStEho T yyireciBucF Ruehmenh cr USR0S ST PR S kS
and the like. "C2-C6-al kynyl" refers to al kynyl groups
“ps-efanaily rbrRM o Qlﬁeﬁ?ﬂ"grguﬁs%r@fe%l}bmn@ 96% 228G calsdfl AGMRhnd
| east 1-2 sites of unsaturatlonekfreferred

hayikg ayleasyd o gsitenel almyéumhyatlonz Breferabierhkenylrgspapsgp¢lude

%ﬁcﬁ%ﬁ% %n‘& @%gerlyhg‘?ry}f QJI}Q @ik refers to

i ncluding phenyl ethynyl and the I|ke " C2- C6- al kynyl
“ﬁ,@C@Jfaﬂ@hy]l aryl’ eéferszo tQ-(Galkéyh bioyipy havin®apsryhsubistiges, including 2-
r.o ryI substltuent |nclud|ng 2-t hi enyl et hynyl and
yiplgind e likecs. o5 cycloalkyl refers to a saturated

carbocycllc group of from3 to 8 carbon atons

“C,-Ce-alkenyl heteroaryl” refers to C,-Cs-alkenyl groups having a heteroaryl substituent,

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

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

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

“Cy-Ce-alkynyl heteroaryl” refers to C,-Cs-alkynyl groups having a heteroaryl substituent,
including 2-thienylethynyl and the like.
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having a single ring (e.g., cyclohexyl) or nmultiple
condensed rings (e.g., norbornyl). Preferred cycl oal kyl

i ncl ude cycl opentyl, cycl ohexyl, norbonyl and the I|iKke.
"Het erocycl oal kyl" refers to a C3-Cs-cycl oal kyl group
according to the definition abgve, in 5 which up to 3
carbon atons are replaced by heteroatons chosen fromthe
group consisting of 0, S, NR R being defined as
hydrogen or nethyl. Preferred heterocycl oal kyl include
pyrrolidine, piperidine, piperazine, 1-nethylpiperazine,
“@pCpluptlpalkyl” aefdrstthe shivkaed cd‘rb?beyﬁﬁe gltolnp lof érpal Dl &ydrbon atoms

G B T e
P%f&lr&p@mdéh@ﬂl ﬁﬁ}ﬂde c?ﬂ@pérﬁ? Eﬂ/&kﬁlex}p no@oi‘r@‘f’ aid ellike,

het erocycl oal kyl " réfers to Cl-C6-al kyl groups having a

het er ocycl oal kyl  substituent, including

Ijet(egacp;ylpal&;y]i”dp tpeit Gry{s- cyplcm_l,lgﬁ muwpmglm@tp the definition above, in

{ pi [ t [
. ec%h St%%éoca on at?rﬁ% hr% g g_tﬁl d%roa%ga %Eyﬁeh g}ér the g?cgu ec?%smtmg
of 0, § NRIGRaJIeklgI deghwmhﬁlwgeﬂg)r atetipdr refyred lhb&tcbdytﬂ@lllkyl intfade

|nclud|ng 2-carboxyet hyl and the like. "Acyl" refers to
pyeliipg lpgperlé(l@) RPGREne, hmeﬂwﬂma%@zma mesgheliney prd the Jikey

"het eroaryl" "G -C6-al kyl aryl" or "G -C6-al kyl
« loali | ' Bhs ToGRy Bk
LSRG ol R AR S o RsPblen

inmbusting thhyiexﬂnwmylhs:yb]onoentymbpy);raﬁﬂ tiachie! r ef ers to aryl
groups having an acyl substituent including

CLPSSdh PUEREL AR Ll b e Rl eau M Ao LS Sl

substifeet, Ydddihgdyl(1 ﬁolﬁchﬁ Ihdtk, 4-kdorpholinylmethyl, (1-methyl-4-
" C3- Cs- heteﬁ%%cy? oalky{ acgl Fersyto 3yto 8 Y

PW@H@@&D@@“%@@m @eikie. or heterocycloalkyl groups havi ng
an acyl substituent. "Acyloxy" refers to the group

G SRl RO S eyl pal kyl

het er ocycl oal kyl "het erocycl oal kyl ", "aryl"
“C;-Cs-alkyl carboxy” refers to C;-Cs-alkyl groups having an carboxy substituent,

including 2-carboxyethyl and the like.

“Acyl” refers to the group —C(O)R where R includes “C;-Cg-alkyl”, “aryl”, “heteroaryl”,
“C1-Ces-alkyl aryl” or “C;-Cs-alkyl heteroaryl”.

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

“Aryl acyl” refers to aryl groups having an acyl substituent, including 2-acetylphenyl and
the like.

“Heteroaryl acyl” refers to hetereoaryl groups having an acyl substituent, including 2-

acetylpyridyl and the like.
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5 "heteroaryl", "d-C6-al kyl aryl"™ or "d -C6-al kyl

heteroaryl", "C2-C6-al kenyl aryl", "C2-C6 al kenyl
het eroaryl ", "C2-C6-al kynyl aryl",
" C2- C6- al kynyl heteroaryl"”, "G -C6-al kyl cycloal kyl "

"G - Co-al kyl heterocycloal kyl}; "d -C6-al kyl acyl oxy"

refers to G -C6-al kyl groups having an acyl oxy

substituent, including 2-(acetyloxy)ethyl and the Iike.

10 "Al koxy" refers to the group -O R where R includes

"Cl-C6-al kyl" or "aryl" or "hetero- aryl" or "G -C6-al kyl

“@-¢k-(haero)@icloakyhhdyy| refiers er dar § hiemebered eydledkydldedirterocycloalkyl
roups .i ncl ud of exanpl e, nethoxy, ethoxy,

g%ﬁ@ﬁﬁ%@“&ﬁ%aﬁﬁéa%PR@ny"CI-CB-aIkyI al koxy" refers to

Cl1- C6- al kyl groups having an al koxy substituent,

“h %ﬂbk@ Reers &y @k BRYEIOT(I0)RAFhFOR ihdlkdos }15‘C1 Cs-alkyl”, “Cy-Cs-

car bonyl refers to t he group -Cﬂ OR where R e
alkaeyly dé?s -(H; alkmyl @6Ca1(kyqy¢10@ﬂ<yl y tyllocy@@a kylehaerogyajpalkydy, “aryl”,

« »ak " » o«

o 51 e A ap s s U O e ey apy e Co
alkaﬂﬁrlgteadsarﬂl’ K@&y@@ﬁlbmlar}lls ulgstQtalieptylheterohy i 1Q@,;-Cs-alkyl

2- (benzyl oxycar baonyl )ethyl and the |ike. "Am nocarbonyl"
cydeadky "t ¢ itGrealhyldis %“W@F Ni¥R- where each R | F includes

i ndependently 20 hydrogen or C -C6-al kyl or aryl or

“b?t? LASA Xéyl ng”"rg"ers% -@l @élélkﬁg%bu sq{avi'ng an%yl@%ﬂ(ﬁbsﬂﬁfeﬁ{ anludmg

arni noca fers
2ga@mpexﬁamyhguhheahenocarbonyl substltuent |nclud|ng
2- (di net hyl am nocar bonyl )et hyl and the I|ike.

Acylam.no! refers t h rou ree ‘
SRR e R AR P By SRR g B CaSPol Retero-
afyC2o1C@ ot KRyl aryl”'b@€9@6-%ll&y}’ Adteroary CPréRerred ek oY) C%ﬁdqu include by

het er ocycl oal kyl , "heteroaryl'

way pf exacmple opettz@<>a|et&wy,r@1e@¢>@a¢q¢|the likeo? 06- al kenyl ar yI "

" C2- Ccal kenyl heteroaryl" "C2 C6- al kynyl aryl”

6 S AL i P S i

2regliceaysthybar@ th€bkal kyl gr oups havi ng an acyl am no
substituent, including 2-(propionylamno)ethyl and the

“Mk%?(ycarbonyl” refers to the group —C(O)OR where R includes H, “C;-Cs-alkyl” or
“aryl” or “heteroaryl” or “C;-Cs-alkyl aryl” or “C;-Cs-alkyl heteroaryl”.

“C1-Ces-alkyl alkoxycarbonyl” refers to C;-Cs-alkyl groups having an alkoxycarbonyl
substituent, including 2-(benzyloxycarbonyl)ethyl and the like.

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

“C;-Ce-alkyl aminocarbonyl” refers to C;-Cs-alkyl groups having an aminocarbonyl

substituent, including 2-(dimethylaminocarbonyl)ethyl and the like.
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"Ureido" refers to the group -NRC(O NR R' where each R
R, R' is independently hydrogen, "G -C6-alkyl™
" C2- C6-al kenyl " "C2-C6-al kynyl " "C3-Cs-cycl oal kyl ", 10

"het erocycl oal kyl", "aryl", "heteroaryl"”, "G -C6-alkyl
aryl" or "G -C6-al kyl heteroagyl", "C2-C6-alkenyl aryl"
" C2- C6- al kenyl heteroaryl", "C2-C6-al kynyl aryl", "C2-C6-
al kynyl heteroaryl", "Cl-C6-al kyl cycl oal kyl"

"C -C6-al kyl heterocycl oal kyl", and where R , and R',
together with the nitrogen atomto which they are
“Atylamh@d refeesrtodipt gronp HFNRG(O)RY whGe egehnikniveis édiependently hydrogen,

B o e Ty e LI L S Y
“é el Ul%t&@al%f’ (N -comikhy hivr eérd@lféébéﬂ%(%%r&ﬂﬂ”l +(KeCq-alkenyl aryl”,

rbamate” refers to the group - where each R,
“@2 Cbﬁlhenﬂldw@eﬂd@m”l YC2-ay-dikggdraryl” CiCotoe-alkxypllheteroaryl”, “C;-Ce-alkyl

5 al y yl" "C3-Cs-cycl oal kyl "
%3(1@0’0 r a'illﬁllh rQ%Yrcﬁah(\w"heter oaryl ™, "Gi-C6-al kyl
aryl or "C -C6-al kyI heteroaryl ", 20 "CZ C6- al kenyl

“ar- Vl-alkyl %ﬁﬁm@? kefeng lto Eel(graﬂqﬂ ghoups h&An&an atKymino sabgtitlient,
C2-C6- al kyny| heteroary G - Co- al kyl cycl oal kyl "

inchydings? éﬂ’%?‘lon}ﬁ]éfné?@%t%h %ﬁltkﬁlllke "Anino" refers to the
group NRR where each R R is independently hydrogen or

“I"ng?&ﬁrefefi‘é ‘é&ythe O%P @]‘Kﬂh (ORR'RIGhEFALY R RO rR”"191no§/g?é1ﬁieKM§/

ary eteroaryl™, or "cycl oal ,
hydreger, 6€Cy-€lsaddyly1“C,- Camikmtalé’r eCRCanlkyRy1”, toget-tyatoalitytlh t he

itrogen.atomto, ,» they, attachg
BRI o 2 gefgf oo R BT BT C gy hgeroga ™
“«C L Gl ka1 200,005 -alk € y8 hetet Garddh ‘@2-@61 MnydAWRSChayl ng
an am no substituent, incl udi ng 2- rrolidinyl)ethyl
otk oo Aol on 5 61 2C 66 Bk b onsiga it g here R

SR Bga T 1 OGRS s o L BSRED SRy rorm a3

sheémbaad Mtéroc@ilodikylaigl oal kyl ", or "heterocycl oal kyl ",
and where R and R, together with the nitrogen atomto
n optionally farm

h th t t
é’?—'@g ﬁﬁ%gy ac ng@%u(ﬁﬁroggsﬁ@vmg apureido élﬁ;@y'}uent, including 2-

z@’l_lgig i HE b RERY § 91 Gl C6- al kyl groups having an anmoni um
(su st :yt uelntfeﬂayﬁ n(f gl na 2-(1-pyrrolidinyl)ethyl and the
l'ike.

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

“Amino” refers to the group -NRR’ where each R R’ is independently hydrogen or “C;-Cs-
alkyl” or “aryl” or “heteroaryl” or “C;-Cs-alkyl aryl” or “C;-C¢-alkyl heteroaryl”, or
“cycloalkyl”, or “heterocycloalkyl”, and where R and R’, together with the nitrogen atom to

which they are attached, can optionally form a 3-8-membered heterocycloalkyl ring.
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"Hal ogen" refers to fluoro, chloro, brono and i odo atonmns.
10 "Sul fonyl oxy" refers to a group -0S02-R wherein Ris

selected fromH "G -C6-alkyl", "G -C6-alkyl™
substituted with hal ogens, e.g., an -0S02-CF3 group,

" C2- C6-al kenyl ", "C2- C6-al kypyl", "C3-C3-cycloal kyl",
"het erocycl oal kyl", "aryl", "heteroaryl"”, "C -C6-alkyl
aryl" or "G -C6-al kyl heteroaryl", "C2-C6-al kenyl aryl",
" C2- C6- al kenyl heteroaryl", "C2- C6-al kynyl aryl",

" C2- C6- al kynyl heteroaryl", "G -C6-al kyl cycloal kyl ",

“C%@&ybhmyio”IEfethé}ﬂésya:lkyizgrdxgps'havfhg:lan@ﬁ}im kapistituent, including 2-

IR tan: ~ Tneruding

2 (et hyl sul fonyl oxy) et hyI and the like. "Sulfonyl"

“Aﬁfnﬁfrﬁuﬁlﬂréf&@kﬂ@a po%lﬁch%h&f 9‘0[1 RNT RRS&* edHeRabh RnRH?\” i
"“het er oar "G - Co- al kyl "

lrgilqb@ndﬁm - (&m}kyﬁ’anré‘ge@ allgyl gryl” aﬁ“Clsﬁ&a@Bthﬁzr@wl” or
” %Q “ﬁ‘étFr%c{éloalkyl%n%l%ﬁé(%(@ﬁh R’ tlogéth&sdw% %?t&g fn atom to

et oc‘ycl oa eroary

vxﬂhic)l‘ﬂ theodire athelel; @lnkzphohlﬂlyefbﬂﬂmﬂ- -men@re@ﬁte@érk@tjdall@ﬂ yihg,,
" C2- C6- al kenyl heteroaryl™ C2 C6- al kynyl aryl™

| kynyl het eroary C6- al k cl oal ky | -
Cg '@Q’EP%WODH@@ eebEs {;afzkgy yl grpyps h %'1 g(%q a.c{pxpg;plum substituent,

sbedisvidé@n Fxakiky! groups having a sul fonyl
HLstltEeR? |r}c Zegl)%m 2- (et hyl sul fonyl )ethyl and the

l'ike. Sulfl referstoagroup "-S(O-R'" wherein Ris
“Helogen adfefy uqro '‘atlor@ibramk yphd jodo@tems- al kyl "
substituted with hal ogens, e.g., a -SO CF3 group,

S e Sy B R R RIS

;ca[‘ k- alkydj’r SuGBt‘ltlﬁ&ﬁahﬂylhaldS@hg r@f@ﬂ —OSOQEFQQI‘(@&)}( @by(té Qlkyﬂlyl” “C,-
eny et er oar

06@§<YQEL %QVPY'Fé‘t’f’é]ﬂdar“;hPteTOOYGiW'@BL”a] wl” ‘éfgﬁéqr@%wky €-Co-alkyl
y > =¢ - T a
Ol?? ta(t:) %l(ylc%%?{{gf gr ou S E%X/l an};.P a%gu m(éqy'f’ H}:tfefog}ﬁll Ca
Cs{abgflnyl arelit Ci-G¢ hlkglnyibeteﬂﬁryi” (‘(ﬁa{(}zgydllsd Ic&clnylkylét Hy-Canlityl
ht he |i kék ,,Sul fanyl refers to groups -S-R where R
ptrEcydedkyl CB-al kyl ", "G -Cs-al kyl "
“C1-Ce-alkyl sulfonyloxy” refers to C;-Cs-alkyl groups having a sulfonyloxy substituent,

including 2-(methylsulfonyloxy)ethyl and the like.

“Sulfonyl” refers to group “—S0O,-R“ wherein R is selected from H, “aryl”, “heteroaryl”,
“Cy-Ce-alkyl”, “C;-Ce-alkyl” substituted with halogens, e.g., an —SO,-CF;3 group, “C,-Cs-
alkenyl”, “C,-Cg-alkynyl”, “Cs-Cg-cycloalkyl”, “heterocycloalkyl”, “aryl”, “heteroaryl”,
“C;-Ce-alkyl aryl” or “C;-Cs-alkyl heteroaryl”, “C,-Cs-alkenyl aryl”, “C,-Cs-alkenyl
heteroaryl”, “C,-Cg-alkynyl aryl”, “C,-Cs-alkynylheteroaryl”, “C;-Cs-alkyl cycloalkyl”,
“C;-Ce-alkyl heterocycloalkyl”.
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substituted with hal ogens, e.g., a -SO CF3 group,

"C2- C6-al kenyl ", "C2-C6-al kynyl", "C3- C8-cycl oal kyl ",

"het erocycl oal kyl", "aryl", "heteroaryl", "Cl-C6-alkyl

aryl" or "Cl-C6-al kyl heteroaryl"”, "C2-C6-al kenyl aryl",
"C2- C6-al kenyl heteroaryl™, "g2-C6-al kynyl aryl", "C2 15

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

"C -C6-al kyl heterocycl oal kyl". Preferred sulfanyl

groups include nethyl sul fanyl, ethylsulfanyl, and the

like. "Cl-C6-al kyl sulfanyl" refers to Cl-C5-al kyl groups
“6&€ls-ragcyhs1ﬂfdn[yﬁnyeferswkf§1t-C§ -almt groipchavdigegsulfonyl substituent, including

d the lik | f I
2B U B M RS R wnere cach R R i nol udes

i ndependently 20 hydrogen, "Cl-C6-al kyl"
“S@ﬁn@e'ré‘ﬁeﬁecﬁw %Ec)up C%‘(@flRa'vméFéihk is s@gct@frﬁﬁﬁﬂ{‘}@ k(Yf! alk 17, “C;-

"het er ocycl oal aryl", "heteroaryl" ” ﬁ¥
Carallyl” %\bsﬂt@ted@aﬂahal%enheq&r @aSQfOFa grogp - %Cawlld@ﬁyll Ce-,

alkﬁ lﬁslr e‘lf( e&yc 0a 1’95‘3%]‘3%&@0?1 | , Cy@: g‘%{e‘ﬁ ?a‘ri!ylyl “Cy- CCglk%aryl”

eroary
of @r-Cﬁa&b/kh!étereﬁyE’r Ocyﬂgaﬂdehyﬂ aryl” ‘”@C@@kaﬂlﬁmbteroaryl” “Cp-Cs-
sul fonyl am no" refers

TG ahorig 2y b RN CrCelesigoatn. - Caify

Lfonylan1no)ethy| and the like. 15
h |
2&?&@?% nyI refers to a group -S02-NRR where each R

R includes independently hydrogen, "G -C6-al kyl"
“CCR-@Beyh b Bnyil" refeG20 G5~ diyyl i dups 08viGs acylfinghubytituent, including

clo [V, “aryl heteroaryl "C - C6-al kyl
ZAPVhWE8ﬁ¥y’eﬁﬁéggiﬂﬁlﬁﬁeteroaryl Cbalkenyl aryl "
" C2- Ccal kenyl heteroaryl™, "C2- CB al kynyl aryl", "C2-C6 5

“slhlkah@w RS- £100BbYps -S- R@Jhe@RahdﬁvdesHC‘tQaJékankyT’ “C1-06 alkyl”
al k et erocycl oal kyl "

sudqﬁlmﬁ%wrtbiggzlpgense‘f &r § £0-CI: mum @fcégqlwg ﬁgvpﬁ@@ﬁylv “Cs-
GOSN SNt SRR oy REINE, (Gl 1™ or“Co-Covallyl

hét&d@ﬁ)ﬂT t“(ﬂziﬁ& adkenyhatybs tCt- @%@ﬂ(ehyllﬂl’&@éﬁym ter-Gi-skynyl aryl”, “C,-
H‘é’ %?éjaf}%%{h;@h g%gglg’ 2(!@(%3{08(}51? éugfg- ?fﬁ hg\e/rlog;qiwlkyl’ Preferred
sul?é g?gﬁélugnlncﬁlldg ylsul aﬁ&lyla l"&‘ﬂl‘#a tylgmdtﬂﬁ'f{]ﬂgeoar yl" etc.

gro opt1 onal’l e su tltu roml to 5

substltuents selected fromthe group consisting of '
“CCCe-@leyhbWfany]” refeps 108- 1al kalkyl groupsdRy @@-aaduldpnyll stibstituent, including

S L GRS LR
“Sulfonylamino” refers to a group -NRSO,-R’* where each R, R’ includes independently
hydrogen, “C;-Cs-alkyl”, “C,-Cs-alkenyl”, “C,-Cs-alkynyl”, “C;-Cg-cycloalkyl”,
“heterocycloalkyl”, “aryl”, “heteroaryl”, “C;-Cs-alkyl aryl” or “C;-Cs-alkyl heteroaryl”,
“Cy-Ce-alkenyl aryl”, “C,-Cg-alkenyl heteroaryl”, “C,-Cs-alkynyl aryl”, “C,-Cs-
alkynylheteroaryl”, “C;-Cs-alkyl cycloalkyl”, “C;-Ce-alkyl heterocycloalkyl”.

“C1-Cs-alkyl sulfonylamino” refers to C;-Cs-alkyl groups having a sulfonylamino

substituent, including 2-(ethylsulfonylamino)ethyl and the like.
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al kyl cycloal kyl", "G -C6-al kyl heterocycl oal kyl ",

"am no", "amoniunf, "acyl", "acyloxy", "acylam no",

“am nocar bonyl ", "al koxycarbonyl ", "ureido", "aryl", 15
“carbamate", "heteroaryl", "sulfinyl", "sulfonyl",

“al koxy", "sulfanyl", "hal ogeps, "carboxy",

trihal omet hyl, cyano, hydroxy, nmercapto, nitro, and the
like. Alternatively said substitution could also

conprise situati ons where nei ghbouring substituents have
undergone ring closure, notably when vicinal functiona
"Anﬁmishtfoneyi't sfas &0 & proobved,-NRR'swiiare maah@R, R.igclpdes|inddpandently

tons C i,,a hydri des t al ce ,
y PR o e A AL TRt o AR aR el Getrerdelior”
“héﬂ&‘b@ﬁ@@alkﬁ” aqngf FakderdapyIOBiCRIM-AkALPfE 6I’ i@ ECGalYPheteroaryl”,

Pharmacedtically acceptable cationic salts or conpl exes"
“CsCintromdony o' Gelinbomdéhiesainls - Gas ol kallh et

LU S o N e T T

ammonium salts and salts with organi c am nes such as

“@4-Ch-atie iyl rginlfeny 1 tiefs twcta@w&yl grroiuﬁehetwrhgam adinosulfonyl
et hyl am, ne, trlethY e, 25 nor
SLNpsNéx_epL gq %—écy ohexylammosulfonyl)%thyl and the like.

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

“%&mﬁgﬂwﬂs uuﬁéJW kﬁﬁb%%@n@vﬂ@e &lrsfr%@a/bgag RRBhItRS of the indi-

pI per i enzat ine (N, enzy eth nedi am ne)
vihal substjtuetthipk ah@%eche'amtrwoupmlg{aj hlil‘l'yé“ (‘Nkadyl“, “alkynyl®, “aryl“ and

]2%% ﬁ?’?l ‘?Lf’(ﬁ:?gogpg.)cag PR ‘?I}? y Psg l#lﬁgoherl]% Q%u‘tias[crlltuenzs 'selected
f&&ﬁ@gf&p&oﬂ%&ﬁ@%f%mﬂyl@ ‘wqu@gl%ypi )Cz_pj'éfag%!ng}p‘ gs

well as amnes of formula NR R wher ei n

“¢ystradeid “hctlegocwqatllﬁglén“C1aC4<ylkybafylk5e‘F{ilyC6 alkgkhrserioailyly “Cl'cé'

d. salt I n ok Am "D «
RIS 2 P G SE T B P LA oAl ast
“Adglsal t‘&c@lhnﬁﬁd“’p"‘zﬁ%ﬁﬁc@lﬁoﬂyﬁfe “bl&bmarbo@?m fdreidd” C‘afmrounds

of the present invention that retain the desire

%ﬂrbﬂr@@? ahetgoprw. t julfingy o rfplferylof alkexn” s&!lfaélyl” “hlé\!rz&en but
“@arrﬁoﬁp trirhgl%'ﬁ{e'g@;l e%aﬁ(? h@ﬂfo%?/ocg c'ététgnmﬁ%l %ﬁ‘l th@ gﬁg q&li’grﬁeﬂlvely said

I nor gahi ¢ acl It aci brom c
sars'titnnos wbiildralso c@mmh,se phmﬂphsawhe:re aeigtibouririgt mbmtamtsjha\aMdergone
ani c, aci

i ke nd salts f
ﬂa% é{qswe %@aﬁy ahgn .V&laaé?%ﬂana tss\F%wq g inyo V§§c§% qsmmga e.g.,

lef'é&ﬂn‘ijs la%n% Coy@lzd ShnyHEBY b6t A Setdl@BO KRR ImiARCBERESY ring
acid benzoic aci'd, tannic acid, panoic acid, alginic

camwﬁibmmﬁygwunanwﬂbaaodbmnamhbhahengngplfon|c

“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,
morpholine, N-Me-D-glucamine, N,N’-bis(phenylmethyl)-1,2-ethanediamine,
ethanolamine, diethanolamine, ethylenediamine, N-methylmorpholine, piperidine,

benzathine (N,N’-dibenzylethylenediamine), choline, ethylene-diamine, meglumine (N-
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aci d, naphthal ene disul fonic acid, and pol y-gal acturonic
acid. Said conpounds can also be adm nistered as
pharmaceutically acceptable quaternary salts known by a
person skilled in the art, which specifically include

the quarternary ammoniumsalt of the formula 15 NR R, R’

+ Z, wherein R R, R' is independently hydrogen, alkyl,

or benzyl, d-C6-al kyl, C2-C6-al kenyl, C2-C6-al kynyl,

G -C6-al kyl aryl, Ci-C6-al kyl heteroaryl, cycloal kyl,

het er ocycl oal kyl, and Z is a counterion, including
rrretﬂytbglhobeninb)c benettemine QV-tenzydtheatthylaming)odiethpsind, cpnma,ine
met hyl sul f gnat.e, quonat \ osphat e, .or carbox te
SR B 2R el I B D Gr Bt sl & amines of
fARIuBATIGR RVE abﬁlereﬁrvﬁakatl{e 1sqhderp@ﬁ@ent1&% Uro3ke ,allaﬁ ePbaBYE.

20 ci nnanpate, nmandel oate, and di phenyl acét at e)
Espieil yaeefarred slts pregndive ankpotessiiny saltsr ef ers to any

conmpound that upon adm nistration to the recipient, is

« n » t tl t
%l?ag%?{z)eglé g&lﬁgegcggﬁgﬂ)legggs'ac%tc%o erxlg% Ileegegée {So s% %Xr Sonppq?&% of ¥ﬂe Below-

1dehﬁﬁ@d aﬁiﬂ}ﬁdlﬁldﬁ bﬂﬂhe praembihadnnen tHy readin aisydesied biolopydat act1V1ty
t hesj ynt hesi s invol ving non-racemc starti

Exagles af wcaﬁa%mcliuéw@hﬂ@ ot reeitrscw tgﬁlqdr?éiéﬁ@n@élﬁﬁﬁor@%ynh
nﬁ')tr Jn?caa?ttldsog%'sqpyﬁfgch Rkt h%’cﬁo?rto &@%ﬁjﬁ ic Qcﬁgg@c[ gl%rf?:famd

enant r-in e or de east a out
nyne hdéchnd e liksgnardadalt$ Gormed avithl grg@cc aids smg;htas) atdue apide sealic
i ' | so. co rise aut.oner.s, .geomet.ric.

i.nventi on I
a?lao%ﬁréc a‘ilﬁ? SUGHRIC @5 dr W f‘?‘ae‘%lf”&F‘Fréwlésmé lesgoci ARERIC acid,

bEHARR RIE UM feidMWmlolcSacid, AELRiBALR, {)&S@Iﬁtanﬁ@ adig] ﬂapﬁﬁlalene sulfonic
pharmaceutical |y acceptabl € salts thefeof Preferred

agharaphthelenp desulfynla@cléparamcvéy«gallactsrcuﬁc ahé Sagh m;amndﬁ canhadso be

SREFTHe of PEArk G uER B Rb B g b P Ry bt Beenth Snea in
tHeyH, Qi ngpdéifical Blintlatie therquittsahiyadn®momb@sdah i ehedFormula —
1\a%dr ogen phosphate, acetate, benzoate, succinate,

RaRat & whareaRe R Eactsatlféepeedqnﬂamdrogamta#l@tl@r bgnaddnatealkyl,
C”%Jh%%?lt”q %‘66‘}11 m)}? o nl gﬁ% :{ gp‘al'%é -alk lhetero b?yc[lchalkyl

para uenes npoun
heteesecibalkyly eimnd Z@sna ﬁ@yltfbﬁ)npbtﬁidn%(bhaﬁlda Brontiddresdida, xOulleyl,

qr as %O esse | ally E-isoners or Z ﬁ)somer The E/ Z
tqlughsa fonatep st sakfpwt?esp prate.phopphale, Ay Farbewylate (surh ﬁfk'?fﬁlgoate

sﬁc}&ﬁla@ %Qéféte V%l%&)l&t@ AR | HIRRNE nIRIE Ntrath NaRrafP G&dottlafe,

embodi’ ment
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, 1.e. a synthesis involving non-racemic starting materials and/or reagents or a syn-
thesis comprising at least one enantioselective step, whereby a surplus of one enantiomer in

the order of at least about 52% ee is yielded.
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conmpounds of fornula (1) are Z-isoners. A first aspect of
the present invention consists in the use of conpounds of
formula (1) RZRL YL NH(~) (Z 4A6--~Y X YZ 15 as
well as its geonetrical isonmers, its optically active
forms as enantioners, diastergoners and its racemate
fornms, as well as pharmaceutically acceptable salts and
pharmaceutically active derivatives thereof for the
preparati on of a medi canent for the prophyl axis and/or
treatment of autoi mmune di sorders and/or inflammatory
Ghereboemylad Braatcadagao tizr prd:i;esleimremion aAsucadegenes atifoneers, its
di seases, bacterial .or vir i nfecti.ons, hldne di seases,
gf)?‘%‘itEFajtls"é‘EFr%d‘g}r"é’Baa: B’oaﬁtw% Eﬂﬂ!’é S eRqniionisTs, ‘c"‘éﬁ fers and 1ts
ré‘c@ﬂiﬁie‘ Bfhd, A0S eUs phé}rr{aébﬁ&hll?ﬁ?ccfeﬁt%ﬁie' sQE§the%§fﬁreféﬁh&Ct on
l'ung injuries. a preferred enbodi nent, these
ph@n‘p@@m@l}aa@em@bﬁewalts @ﬁthc Famufegatf rﬂmvremdm;ﬁntlon are acid addition

eﬁ{ gg a{%{ 138 frglglél icgﬁ%?ceced gﬁlg gis él%e h%@rgf;ﬁw% %yxrobromlde

siilhge amlmlfht@rplhbgphhte&)r hs¥vigenpBosphidsacetaid, beirhesikcinate,
i nfl ammat ory bowel  di sease, |ung i nfl ammat j on,

fiyratenBaleateolactsten pitraten fasEatp.oBlngaRRtearaenesH fanatp begzenesulfonate,
aﬂﬁ@hgthf eBlfomat€0ggPhal itis. In another preferred
enbo

according to the invention, these conpounds
are useful for the treatnent and/or prophylaxis of
The uompl@gﬁs ef ticipresedi seases rhayctbeuuﬁtaigemasl E/Zpb@nersuixenre st s

.di sease, .Hunti seas trauna
e%%?%ﬁ P&l.re SRS 7 Z st nfgﬁéwzmmqﬁw@ paaﬁe?\'fmeéwwhe vinyl

nwie% ﬁﬁh‘ﬁg temhRdi et t@%@ﬁ&h@& hBietynen b Bp/e%mcl é?ﬁbod‘irﬁ@ﬁethe
npoun S are useful for the treat'nent and

cgngphwsaﬁﬁsmaﬁl@hmﬁﬁbwamcmlar di seases such as
at heroscl erosi s, heart hypertrophy, cardiac nyocyte

Adf){r%{ gs%étio??he pres(aé\rllfﬂjl anntIOIl c%%@ts%’? teSe OF compounds of formula (I)

2 R1

Y1
e~ [
— NH (1)

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
aggregation, cancer, transplantation complications due to rejection reactions, graft rejection

or lung injuries.
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vasoconstriction. In another particularly preferred
enbodi nent according to the invention, these conpounds
15 are useful for the treatnent and/or prophyl axis of
chroni c obstructive pul nonary di sease, anaphylactic
shock fibrosis, psoriasis, allgrgic diseases, asthm,
stroke or ischemc conditions, ischem a-reperfusion,

pl at el ets aggregati on/ activation, skeletal rmnuscle
atrophy/ hypertrophy, |eukocyte recruitnent in cancer

ti ssue, angiogenesis, invasion netastisis, in particular
Inre beateyradl, endadposit, memmmundsaamugefalrfdr thertoaincenbacd/er i al

an vi ral. 20. |nfec%|ons SIS | ant ati on

Efhelis B pRn BHES FsSioe) worMamtirisst Avches Sighap frutiple slerosis
p§&ia§ﬁt #h@fmatod Qﬂ%ﬁi&' Qfsf%‘?ﬂl@ P8k SeytiEHnRAEL hrﬁlaﬁﬁﬁ’ﬁﬁr‘yt Bovel disease,
progressive renal brosis, endothelial and epithelia
lungjiniljremagion, ttlhremlbgﬁg oobramnwhen/alﬂamm@loau splmgsmeningitis or
|nf % tion. The substituents within fornula (1) are

"as follows: Ais an unsubstituted or substituted

5 8 nenbered het erocyclic group or an unsubstituted or
Iﬁ&lcﬁw:}a&éfbmécﬁdnwme@ty&bbr@u@rto wige indéhtiobathdsecamnipoydd are useful
group e fused with an unsubstltuted or substituted
fogrthe t reﬁwen&m@(%mnha{aétf Bnedipgsgsneratixg disedsss Bighuding mpltiple

sHBDYRSAIhMhRE s‘aﬁseééébﬁhhﬁﬁﬁtt?n‘f‘s G)é‘éés%atm'traﬁhaﬁmk or ischemic
unsubstituted or substituted het'erocycl oal kT &ich
chretigsrscycl i ¢ or carbocyclic groups conprise aryl,

heteroaryl cycloalkyl and 5 heterocycl oal kyl, including

h h I | oh. b
g Bt ol Bre g e B R ke e v B e SRS are
u@ulﬁbpiﬁeﬂféam%ﬂi hed/¥t proPh‘flébﬂy bf cariok &M lar disBdseagRh¥k ,
oxazol yl, isoxazolyl hi azol yl, isothiazol yl, %1azolyl

athemsgerasisabesriyhiypertibphy.aardiaamppete dusfoncgionxlen §¢d pressure or

iazolyl, 1,2,5-oxadiazolyl, 1,3, 4-
%“é%m% ﬁﬂ , 1,3, 4-triazinyl, 1,2,3-triaziny|, benzof uryl,

[ 2, 3- dlhydro]benzofuryl 10 i sobenzofuryl, benzothienyl,
Iibemziodr pagiolayly, préfSﬂ&Eﬁﬁb@d}hﬁﬁlydcnoﬂdmbyhe invemiongthleyd condddunds

i nd l., d | yl d 2- i dyl, .
arli?gﬁga fﬂrégcg‘qqz Itrrnneﬁg%g/é&y Qﬁqﬂhglr]axfasé{% %@n;c?%k}%%lcgvye pulmonary disease,

hPRERL § kfbp&tka Q! arefdE B é?sl 5, WlhmaC sSR! dr Wehemi

Hé;;?%yr(%c}{b\é il psyr#) [a albf% B S ma rhemic

cmmm«;its[ Gclﬁa—nb}wweiridlyllon, Hﬂylreledmi[ggr@abwiym\dybn, shelierabykgle
%1 y tetrazoh% ..., 6,.7,8- . . . :

atrop %/ ypertfophy, 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:

A is an unsubstituted or substituted 5-8 membered heterocyclic group or an unsubstituted or

substituted carbocyclic group.
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t et rahydroqui nolyl, 5,6, 7, 8-tetrahydroi soqui nol yl,
purinyl, pteridinyl, carbazolyl, xanthenyl 15 or
benzoqui nol yl Further exanplary heterocyclic or

car bocyclic groups A include unsubstituted or substituted
di oxol, unsubstituted or substituted dioxin,
unsubstituted or substituted di hydrofuran, wunsubstituted
or substituted (di hydro) furanyl, unsubstituted or
substituted (dihydro)oxazinyl, unsubstituted or
substituted oxazi noyl, unsubstituted or substituted 20
Spydrdachionydlic grogpingy bt Gitsed woth amuimstbstitittedion sibstxadlayyl, an

unsubsti.tuted .or bst|t ted oxazol upsubs
oSt s e R b S B R R PR H R Y TRy B an
uﬁéﬁ%%thieldt&@ummtéa Rit8byclodiigubsti tuted or substituted
triazolyl, unsubstituted or 'substituted im dazolyl,

unsubstituted or substituted pyrazi nyl, unsubstituted or
Syelbhkateroayadie of lshrReeyojic Sreups wbepisaaral hateraantlseviclaaiked and

hgtg%%%(?&lgégyly gﬂcl %@uﬁ%ﬁlg# g %Pf?&g% “@gfop%'yﬁ %aaﬁeq(lg?%%h}/ornyl

piineletied) qﬁwnldmet p@maeme hi -ﬁieh@alplp@’aaﬁé eﬂorbh@lmet bﬁr@yp tﬁnanyl
consi sting referably

thignat, éfna%ﬂzg)l.\/é Oxpaolyls lsgéw@éstle@lw'd}nlw@%qlblu Byréé‘h"fé]r .ls% %glaéplyl
%Ozf‘ﬁia%l'ym PE_ olz'adl%l 10%910&8}5(11&8 |1 ﬁo??dlgzo‘?}lk%ﬂu

"hydr oxy I oxy, an un ubét tute

osa.dnasztoi;tl,utge@t@zn@ﬂi ]aI Byhazcmylbb]enyofuayi [melnlyéltd]lbemzeﬁhryir
bsti.t ut an uns ituted, or

) d d. - I
ST B rorionL Def b sy berEP Ry b Ao ing v, 3H-
inddHM| b&‘nkf‘nﬂﬁ%l}q FinSe0RY 1,140 861d¢, 'b%o@ﬁllﬁ@lyl%é‘iﬁ&ﬂ%[y@ Qfi¥holizinyl,

am'nocar bonyl ,” an unsubstituted or substit
qmma@émal loyHalamiyh apiaraxakiml, cmm;linahmamhyradnnyu psm@s[ﬁﬂtblpmdyl

iedienpured bbbt G o Rl Brpdios 675

te’éﬁh?&oq@ﬂollyﬂ B Bitbtdgdrddoqainbsill pungl pedridA adal®alzoBrixaAthenyl
ammoni um_ _sul fonyl oxy, an unsubstituted or substituted
oghenggqEn®lyl sul f onyl oxy, sulfonyl, an unsubstituted or
substituted Cl-C6-al kyl sul fonyl, sulfinyl, an

Fgﬁﬁ#*%%&:nbﬂ gﬁﬁietglroc RS e %ﬁﬁg&%}lcgﬁ%ﬁ W ansit eé%tfe'g{ftélhglﬁr substituted

any unsu stitu Itute
dsoutbf, angubstitusad| draalystiaunted dioxamn unsud stirsted tou Btdﬂ;timtedsdibgdrbﬁmare d
ug:slubstltuted o¥ subs%ltljteJ] e/cilhydr&oﬁ,lgarnylc %stu rsrtalttu?ed olr substltuted
(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.

X s S, O or NH, preferably S.
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15 specific enbodinent RL is H R2 is selected fromthe
group conprising or consisting of H halogen, acyl,
am no, an unsubstituted or substituted C - C6- aIkyI an
unsubstituted or substituted C2-C6-al kenyl, an
unsubstituted or substituted gg-CB-aIkynyI, an
unsubstituted or substituted O -C6-al kyl carboxy, an
unsubstituted or substituted C -C6-al kyl acyl, an
unsubstituted or substituted 20 G - C6-al kyl
alkoxxcarbonyl an unsubstituted or substituted
YCiandCH- atd(lylﬂemtldﬂtbblefrdﬂn ryth other selentd b thetgeohiporonsisting of S, O or -
I\@ﬁbstfj H{ G - C6-al kyl acyl oxy, an unsubstituted or
BEEFP0Yed O - C6- al kyl acyl amino, an unsubstituted or
substituted O -C6-al kyl ureido, an unsubstituted or
7SY8%r 0, praekabll-§6- al kyl carbamate, an unsubstituted or
substltuted - C6-al kyl am no, an unsubstituted or
substituted Cl-C6-al kyl al koxy, an unsubstituted or
Rs ifsetactagiieqm die-gogumFa)prispee @rmmaﬁfymg ofglh, GNseasaNyt aeyddCioFs-
t
aﬁkg é Hat %%:1? gly%ngg%%}lw Fr? ﬁf %)]t)r{{[yl/l ed%g ﬁﬁ%ﬁ%@ {3} t u%ﬁ(g%arboxy an
uﬁmﬂ)sthtutedt(ﬁ; dutistituted al @Jall@lh héyoowyl, amunadstytutedam substituted C;-Cs-

R et B R s T S s
ahiiiRid luﬁr?gnsgf)stﬁﬁftgatok Eﬁﬂsﬁgltéa]CIC@ Bk Vémfiﬁ&lrho@m acxlamino, an

unsu substituted - Ch-a kenyl -aryl,
uummsteldtautselutlurteds(] b€%atlyl e@laiﬁmcﬁutaldbymyunsabgtituted ar babstirtuted

d d
e e LT St T
s&lfon?yld%%/ 2n uRUBERERBY sibsiifitd) @{-c;alkybﬁﬂfoﬂm@k?rsvilﬁ@nylsarn =

Accordlng to a specific embodi ment of the invention,

u@ubatﬁdtmr aul@tlbmmC HCs1atkyh slfonyheplfigpken ﬂnwb@wmmh QféhbStltUted

(%%Csoarllgs}lﬂgl iny e ulfa ngg\é\%lgtnauot?stltué od ar SSbStlY l[egg,d @I%Hl?gr}yl?

slégriyla@nih@rdnyungiigtiareder aspacted Qifl-@Mkjﬂfsaﬁsﬁbtlamﬁl‘bﬁmcaMHiaﬁe. Ina
related to the ,use of 10 thiazolidi nedione-vinyl
spesEicRpRadras Rids Fvat i ves of f onnul a (la), (1b), (lc) and

(1d) for the preparation of a nedicanent for the

| d S
RS2t o 0l LGB ShoBo TR SRSt o
unebsttdedensutatiiuted di-Ceates,an unadisetital oraubstitutatl C,-Cs-alkenyl, an

egses

uh%lﬁ?gtgtﬁlte F gﬁ@&ﬁﬁ% gg-: 61 ynyl, E Iuglstu lst?thte%%g rs{iat():’s%mtgc{1 C;-Ce-alkyl

carboxy, an unsubstituted or substituted C;-Cs-alkyl acyl, an unsubstituted or substituted

C,-Ce-alkyl alkoxycarbonyl, an unsubstituted or substituted C;-Cs-alkyl aminocarbonyl, an
unsubstituted or substituted C;-Cs-alkyl acyloxy, an unsubstituted or substituted C;-Cs-
alkyl acylamino, an unsubstituted or substituted C;-Cs-alkyl ureido, an unsubstituted or
substituted C;-Cs-alkyl carbamate, an unsubstituted or substituted C;-Cg-alkyl amino, an
unsubstituted or substituted C;-Cs-alkyl alkoxy, an unsubstituted or substituted C;-Cs-alkyl
sulfanyl, an unsubstituted or substituted C;-Cs-alkyl sulfinyl, an unsubstituted or substituted
C;-Ce-alkyl sulfonyl, an unsubstituted or substituted C;-Cs-alkyl sulfonylaminoaryl, an

unsubstituted or substituted aryl, an unsubstituted or substituted C3-Cg-cycloalkyl or
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conplications due to rejection reactions, graft rejection
or lung infjuries 2 GM RLY |ZIn SNH (la) W -(CH2)q
150 R, R2, Y, Zand nin forrmula (la) are as
above-defined. Gin fornula (la) is an unsubstituted or
substituted C1-C, alkylene (e,p. nethylene, ethylene,
propyl ene etc.) or an unsubstituted or substituted C -C5
al kenyl ene group (e.g. a nmethine (-CH), a -CHCH

group, a propenylene group, etc.). 22 Wand Vin fornula
(la) are each independently from each other selected from
héteroByclodR@l, amhesubstitufed o sulistiorted@-Crslkys biyt, uhedswrstituted or

L AR L CEE, ST, s
shgubihben e Fery o Cas By sty E Lo tRSPuge, card
cflefn%nh}bdrbﬁr & fmgdalﬂoﬁys nﬁ‘ﬂ) b&lﬁﬁﬁlﬁ uflrreﬁf@ gllfotng?laﬂnné sEMRIYL B €

pref erred conpounds of fornula where G'is an
s@fongh al kyl ene, thus giving corrpounds of for rrul a (1b)
(i.e. p =1, 2, 30r 4 preferably | or 2). R2 (CH)P

n(lv%n 1nte§ﬁ1( g ]POT drp (yI rLl)s%)or 1( Wo@t—é )e‘a 1sn —Q‘) specific

are’ co ds havi ng the
for rrul a ( 1c), wher eby W R, Y are as above defi ned;
Aspedirigi to al shycifkl embydibenaof the awbstiort B add BF asebosh Ht ut ed
-4 10 aIkyI group or an unsubstituted or substituted
Irg:I a fu(%ther specﬂ' Cc engo %&J ent%%gok%g%% to a}/ealggéntign,_)%g S, Y!' and Y? are both O,

R! and R? are as above defined and n is 0.

A further particularly preferred aspect of the present invention 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 :

R 1
TV R v
(z=h), S‘f
NH (la)

(W)m —‘(CHz)q

R', R%, Y', Z and n in formula (Ia) are as above-defined.

G in formula (Ia) is an unsubstituted or substituted C;-Cs alkylene (e.g. methylene,
ethylene, propylene etc.) or an unsubstituted or substituted C;-Cs alkenylene group (e.g. a

methine (-CH=), a -CH=CH- group, a propenylene group, etc.).
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al koxy, nitro, acylamno, ureido. N RL\ S W/ NH (lc)

O Still a further specific sub-group of fornmula (la) are
conmpounds, wherein V, Wand Y are all 0, thus providing
conpounds of fornmula (1d). 23 RZ R (CHOP S NH (Id) (Z
|0)m 1CHz)y O In a preferred,gnbodi ment of fornul ae

(Ta), (Ib) or (Id), nis O, inis 1, pis |l or 2, ois O,
gis 1, and R and R2 are as above-defined. In a further
speci fic enbodi nrent of forrmulae (la), (Tb) or (Td), inis
1, nis O, pislor 2 qis 50 ois | while Rl and R2
Véared ¥sn idumu]ea tef amedch imdepenpentlyi ﬁmh aadlwtﬁ%ﬂr sebcﬂedlfmge@ 8y-NR’

n atom. |n anoth C od| ment
gt e T o enye e St s RE T b B O Tt areagh
1ﬂlieb&1dlent1§aﬁgm|%acﬁeﬂlel% oftl o @%ﬁ&@%&*f@&ﬁ 17689-and }8s &OTHRQUPESm 0
the present invention are suitable for the nodul ati on,

tcn-@tably the 10 inhibition of the activity of
phosphat oi nosi tides 3-kinases (P13K), particularly

Egg O&BP géfgﬁeﬁr%? %)ﬁggt?ncé oif“lfcﬂ %?a (§I§)]1g }\g}fl)ere d} is é Cf neaﬁf Pe(%lg, tglrlse

I ev oun presen ven
g@h@cdﬂﬁfduhdybfaﬁofIMuluin) fi.e. prﬁ 1t be3 bir € z;iréfemblya]ndd r
prevention of disorders which are nedi ated by Pl 3Ks,
particularly PI3Ky. Said treatnent involves the

modul ation - ndRably the inhibition or the down

regul ation - of t \Bhosphakb|n03|t|de§ 3-

(o]

(CH,),
=, _ J,(\,H (Ib)

o)

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;-C
alkyl group or an unsubstituted or substituted C;-Cs alkenyl group, carboxy, cyano, C;-Cy-

alkoxy, nitro, acylamino, ureido.

N Y’
v _ S‘(NH (ic)

W

O

Still a further specific sub-group of formula (Ia) are compounds, wherein V, W and Y' are

all O, thus providing compounds of formula (Id).
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15

15 ki nases. The foll ow ng conpounds are not included by
formula (1) 24 RO ZNORNMNH priINH (TE) (JA) R is
a lower alkyl or aralkyl and R2 is H or a hal ogen. The
conmpounds TE are disclosed in JP 55 045648 as

i ntermedi ate conpounds W t hout; any biol ogical activity,
while JAis nentioned in the Journal of Medicina

Chem stry (1998), 41(18), 3515-3529 as being 5 inactive
in a paw swel ling assay. Conpounds of the present
invention include in particular those of the group

consi sting of R2

5- (1, 3-benzodi o Lfg-ylnetﬂ§1ene)-1,3-thiazolidine-2,4-d
one (@)

5-(1,3-benzodFUQol-5-y
n- 4- one
5-(2, 3-di h T 4- berlZodioRa=E ahy! ene) - 1%L ¢ hi azol
i di ne- 2, 4- ¥ one(0),,_(CH,),
5- (2, 3-di hydro-1| - benzof uran- 5-yl netlpyl ene) -1, 3-t hi azol i d
ne-2, 4-dione 5-[(7-nmethoxy-1, 3 U

- benzodi oxol - 5- yI)netherne] 1, 3 -thiazolidine-2,4- dione

It%ﬁ[n(e?ég}'e%oenh odgn%it d)?(gdl h a%r(?ﬁn&gforc(ﬁﬁ n1syd nFstlh)f)l %12 dls 0, qis

1( &rd K 2and-Rhiakd soqbovd-dafileinzodi oxol - 5-yl ) met hyl ene] - 1, 3-t hi
azol i di ne- 2, 4-di one

(52)-5-(1, 3-di hydr o- 2- benzof ur an- | met hyl ene)-1, 3-thiaz
Irbp M}Wés&ecyﬁc‘:ﬁW1ment ‘of formulae (Ia), (Ib)y (Id), mis 1, nis d pislor2 qis

050 PR R HER F A TG TARY o P RER) S Al Py e
hhybgﬂeaem.B t hi azol i di ne-2, 4- di one

5-(1, 3- benzodioon-S-yInethylene)-2-in1no-

In1 énsother% ssgc%c emgocﬂfn%rrl]teof formula (Ia), (Ib) or (Id), pis1or2,qis0, mis O, nis 1

i oxo-1, 3-thi azoli di

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 (PI3KYy). 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 (1) :



5- Qui nol i n-6-yl met hyl ene-t hi azol i di ne- 2, 4-di one

5- Qui nol i n- 6-yl net hyl ene- 2-t hi oxo-t hi azol i di n-4-one 25

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

5- (3- Met hyl - benzo[ d] i soxazol - 5-yl met hyl ene) -t hi azol i di ne-
2,4-dione 5-(4-Phenyl -quinazeglin-6-yl nethyl

ene) -t hi azol i di ne- 2, 4-di one

5- (4- D met hyl ami no- qui nazol i n- 6-yl net hyl ene) -t hi azol i di ne
-2,4-dione 5-[(4-am noqui nazolin-6-yl)nmethylene]- 1,3

-t hi azol i di ne- 2, 4-di one

5-1(4- plperldlrIR yl qui nazol i n-6-yl) met hyl ene] 0

-1, 3-thiazol i di

5-[ (4- n@r pho}i n- 2 Rl ith-6-yl) thi azo
li di ne)4 0 NH
5-{[4-(b %n}§%y|] }-1, hi azo
i di ne-2, 4-d NH

5-{[ 4- (dlethylan1no)qU|nazoI|n 6-yl ] nmeth }-1,3-thiazo
l'i di ne-2, 4-di one

5-({4- [(pyr|d|n JI anethyl)an1no]qU|nazollmmﬁ yl

} et hyl ene) - 1, 3-t hi azol i di ne- 2, 4-di one

Rnésf%&‘% g%{(y ﬁorgar{llg}/yafgﬁ{ d%(l,’{% l?fl?%ﬁ gln"gﬁzgol(nh{]ﬂundy "}E are disclosed in

JA 5§ @4564% £ fleMX&tidte omporade IWlf-lIl'Oﬁ’f a’iry)’dld)lagﬂa@]) deat Ay Wi maigo
lin-4-y %pJﬁ peri di ne- 3- carboxyl ate et

EnAGAL D T Ot O VL B B9 HHE) ABL 3T asibsingo

4-y Il - carboxylate tert-butyl
%ﬁ%%ﬁTvbé§%§§%§%2€$§!thiazolidin-5-y|idene)nethyl]quinazo
lin-4-yl{-L-prolinate

Comppdadsdofnid prgbegpit preazominthugé Jropartiadal thosetof\thd gretipybeisehg of:
1, 3-thi azol i di ne-2, 4-di one

5?@1{3&%@%&@%1% glry%%mgl:p 1,58 AL byl nazol 1 n-6-y1 ] et
55‘1 (z{t?en[zédléﬁ)lld %%quha{éy ) RicRE! T ﬁtl{‘azohdbﬁhl gHd nazol i n-6-yl

ene) hi azol I di ne-2, 4- di one
55(2{3Ed1hﬁd4roklemyﬂzpdmm dJynnélthyllel)e)ull haldetalidire-3/4ldigeiehy | ene} -
1, 3-t hi azol i di ne-2, 4-di one

55{2(3{(ﬁhjfdro(12quﬁgﬁny4ne5-fyyngtbylp@tr)f]d$-mhiazolidine -2.4- dione
50[(%/ H‘quloxy %Z oLenzogmyml}ng )n% hy?eerPe] 1 33th¥ag})lacﬁne 2,4- crl}one 4

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-ox0-3,4-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



4- (4- et hyl pi peridin-1-yl)qui nazolin-6-yl]nethyl ene}-
t hi azol i di ne- 2, 4-di one 26
4- (4- hydr oxypi peridi n-1-yl)qui nazol i n-6-yl ] net hyl ene
3-thiazolidi ne-2, 4-di one
(2, 4- D oxo- thlazolldln 5,yl i denenet hyl) - qui nazol i n-4
pi peri di ne-4-carboxylic acid
(2, 4- Di oxo-t hi azol i di n-5-yl i denemet hyl ) - qui nazol i n-4
] - pi peridi ne-3-carboxyl ic acid
6- (2, 4- D oxo-thi azolidi n-5-ylidenenet hyl)-qui nazolin-4

251}4&9'%{{%1@14 }r‘]']aleélﬁ%%g i(al)é{%lll ﬁﬁ?f%?hyl ene) - t hi azol i di ne- 2
53 -T\gétﬂgl‘?l&en%[dgéo;!\é%f-‘9-’§/Ymé’d{§1@ﬁé%fa95lﬁﬁ%{4-z ELbY ene) - thi azo

52(4gpﬂeﬂ§2 - it o IR B @i Hy N9 i BB @ik 12 Adivhaet hyl ene) - t hi azo
In one

5A4ibinretiydangide pjuprroli-oed methplernol-thrz6ldiheri4agibane) - t hi azo

52{?4'2#1%%519@1%%9]’&??@%%]}1écﬁhﬁlﬁl&iiﬂﬁzéﬂyp%t hyl ene) -t hi a
SO beRiH; ksl Dmsgivienell AebigPisiBs 2 hi83% i di ne- 2
Séé“ %ﬁg‘%h“ O RS e PP ey S P 528 i dii e- 2

5+ {4[4-@!)@1!321ammo)qumazohn 6-yl]lmethylene }-1,3-thiazolidine-2,4-dione
5-(3;Ethy|-3H—benzoinidazol-5-y|nethylene)-thiazolidine-2

sylif o apriemgriarin 6 Tmsdns -dszieliging Rt fignene; - 1. 3
-t hi azol i di ne-2, 4-di one
sqﬁhg@gpp%% FrogindFh BB 4878 ) ITRBRORR Y e

(1-{2-[4-(tritluoronethyl)phenyl]ethyl}-IH benzimdazo
5+({‘$~[§plyyldm’t3}ylmb)]1)almﬁe quiviaacdol-6-oi }n@evtlzyldn@di lghthiazolidine-2,4-dione

L

dIOXO 1, 3-thiazolidi n-5- ylldene)nethyl] 1H benzi m
elhgﬂat-@ﬁ b-[ 2,4yl gxoyics -oigzodid e 2y dene) matthel | uifdzolin-4-y1 } piperidine-4-
cdrbbyrlfte- met hoxy- | H-i ndol - 3-yl ) et hyl | - 1H- benzi m dazol - 6-y

}ethyl ene)-1, 3- thiazolidine-2,4-dione

5-{[
1, 3-
5-{[
}-1,
1- 6-
-yl -
1-[ 6-
-yl
1[

tert-butyl 1-{6-[(2,4-dioxo-1,3-thiazolidin-5-ylidene)methyl|quinazolin-4-yl}-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]methylene }-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-[(1- et hyl -1 H pyrazol - 4-yl ) nmet hyl ] - 1H benzi m dazol - 6-yl
} et hyl ene) - 1, 3- thiazolidine-2,4-dione 5-({

1-[2-(), 4-di met hoxyphenyl )ethyl]-1 H benzim dazol-6-yl }
met hyl ene) - 1, 3-t hi azol i di ne- 2,4-dione 27 5-(f

1-12-(4- phenoxyphenyl)ethyl]

- 1H benzi m dazol - 6-yl } met hyl ene) - 1, 3-t hi azol i di ne- 2, 4-

di one 5-({
1-[4-(trifluoronethyl)benzyl]-1H benzi m dazol - 6-yl } net hyl
ene) -1, 3- thiazolidine 2,4- dione

{I_[){i? gcil’loxyplperllcf n-1 a‘ﬁ%t 1220 kdh wmeéﬁ%%negep?)tﬁgztoq%lr]e 21 &1

exanecar

15[6{((2,]4-1Dmbwh1yiolidhh-Bqﬂlzlemanmwzyj) qﬁnyic)hmact hipépeeidinke, Bciboad
atiddi ne- 2, 4-di one 5-({

;[ﬁ.é%ﬁylﬁlé)ﬁg)tmgzz(g%:l ?a@g?q%@% l% fha%ﬂh& 4E§ﬂ?plc}?e]r1dmezf car%o%yhc

aqid [ 2- (2- phenoxyphenyl ) et hyl ]
1:[& 2 henmkHltKiaZMdif s Y1 iR hB N§hindzodmt Ny AZRHoH M 22efboxylic

one
5§{[1-(3,3-diphenylpropyl)-lkkbenzinidazol-6-y|]nethy|ene
5}(41\/[&h§/1hh1&1{203l11i11di12’d>$m35 dinthitignéne)-thiazolidine-2,4-dione
gﬂl (2- nethoxybenzyl%ﬁlkkben2|n1dazo| 6-yl ] nmet hyl ene}-1
5;(3-Methaxoipidhsedingo-ylnitiylene) shigzqligines2, fdigienet hyl ) - 1
benzi

2- fR0- gﬂﬁn %aﬁﬁam :ﬁlg@z&ﬂ%—ﬁéﬁme hylene)-thiazolidin-4-one | |
kA RA M ol RERZL I B3 Ra§1 ) RLBKREL s 3-thi azol

2 Indidth-B QX i th Bch §radtli MR E A RINA=4- Pindt i1 &164) Migia 2o 1T i One
5- Qui noxal i n- 6-yl met hyl ene- 2-t hi oxo-t hi azol i di n- 4- one

5;(2+Meth§al—21=ld|mnmmaloﬂ-ﬁ mgthyEnh)thiaobdinki2atzdiondi n- 4- one
- Benzot hi azol - 6- ylnethylene t hi azgl i di ne-2, 4-di one

553(Metnélrﬂy‘1bﬁa@ﬁlz@a0¢réa>ﬂmsﬂy enek-tyazeRdme 2-dose i di ne- 2, 4- di
SEo Eshye 3 Renzoimidien-Semetipds ek thiasalidinerd I, ¢ hi azol i din

e-2,4-dione 5-(3-brono-benzofuran-5-yl net hyl
Sefme)44phemyitaltylghl Rebéhzdnidaan®-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-dioxo0-1,3-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



3-[5-(2, 4- D oxo-thiazolidin-5-ylidenenethyl)-benzof uran-3
-yl]-acrylic acid ethyl ester

3-[5-(2, 4- Di oxo-t hiazolidin-5-ylidenenet hyl)-benzof uran-3
-yl]-acrylic acid

5-[3-(3- Oxo- 3- pi peridin-1-yl - propenyl ) - benzof uran- 5-yl net
h yl ene] -t hi azoli-di ne-2, 4- di one Mt hyl

1-((3-{5-[ (2, 4-di oxo-1, 3-thi azol i di n-5-yl i dene) net hyl ] - 1-
benzof uran- 3-yl } prop-2- enoyl)prolinate 28 Met hyl
1-((3-{5-[(2, 4-di oxo-1, 3-thiazolidin-5-ylidene)nethyl]-1-

9 1HEP&MAh I lene)-1,3-thiazolidine-2,4-
i %%?%h%;%ﬁénﬁ’%sﬂ??%l A ﬁf*%*n@ 5 iR

@L ene)-1,3- thiazolidine-2,
55({ %ﬂ[ﬂ @rl}h@n@dLﬂHéleamﬁd%?ﬁl p- yé}mqthyhe]le)ﬂ PréhigeslidingnZ.4-
dI-OBﬂyI}metherne) 1, 3- thiazolidine-2,4-di one Mthyl

4 '6(- 2 {-dioxo-1 ,3-thiazolidin-5- yhdene)methyl] 1H-benzimidazol-1-

yg léhéﬁ &ﬁﬁﬁm,h 3s&ili azoli di'n-5-yl i dene) met hyl ] - 1- benzof u
prop- - enoyl) L-prolinate

N—cyclohex | -3-{5-] 4-di oxo-1, 3-thiazolidin-5-ylidene)m
Sdf hippputyl- rbsea'-lané%oéwl)pnqahylwﬁﬁy% -Héazplidineded-dione

53{ {524 (, 2-bénideos@i-2 - B)yet il R i@ bleAlki i Sazip |- b A Eret i byl 1], 3-thid@ihidine-
zoi&bﬁg 3-yl}-Nethyl-N(2- hydroxyethyl)acrylanide

Bt{ ﬁi?](f bH‘f{éﬁ%@} E}P’Q%&%}j Aliﬁd tﬂ?l% é‘ﬁg d%l?me hyijene) ? 3ytlhlazghc§e ?1enb 4-

dinet 3. 3-azet i di n- 1- yl - 3- oxopr op- | - en- 1-yl ] - 1- benzof ur an-
5-yl } net hyl ene) - 1, 3- thiazolidine-2, 4-di one

55{-[({(3,3{(Bpl(eﬁy@fdiiyh)yliﬂxbeﬂi'}hlﬁm&)hd@l]m%tl}ylle)ne&lgﬁéﬂﬁmoﬁdilne%-ﬂlione
] - 1- benzof ur an- 5-

4 i?%%%'loqéénszslﬁ'ﬁ LB e | PPy Srtipenlidpe2rdigne

} et hyl ene) -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
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

Methyl 1-((3-{5-[(2,4-diox0-1,3-thiazolidin-5-ylidene)methyl]-1-benzofuran-3-yl } prop-2-
enoyl)prolinate



3-{5-[(2, 4-di oxo-1, 3-thiazolidin-5-ylidene)nmethyl]-I-benz
of uran-3-yl }-N-piperidin-1- ylacryl am de
3-{5-[(2, 4-di oxo-1, 3-thi azol i di n-5-yl i dene) net hyl ] - 1- benz
ofuran-3-yl}-N(pyridin-3- ylnmethyl) acryl am de
N-cycl ohexyl - 3-{5-[ (2, 4-di oxo»d, 3-thi azolidin-5-ylidene)m
et hyl ] - 1-benzofuran-3- yl}acryl am de
5- ({3-[3-(4-net hyl pi perazi n-1-yl)-3-oxoprop-1-en-1-yl]-1-
benzof uran-5-yl } net hyl ene) - 1, 3-thi azol i di ne- 2, 4-di one
N-cycl oheptyl 3-{5-[(2, 4-di oxo-1, 3-thiazolidin-5-ylidene)
n C
e\&@i 2?@ eﬂ( ag??@gdﬁ%) r30 1al_%6%1)}/1fr?1r f}yyll@{ﬂ; ethyl(lXlo‘ti)erné(F))fulrane3n _yl}pr?p -2
nzo ur an- 5-
(&(Mﬁwbénm)rroildm-iﬂﬂmzmlrmhellzl-hﬁ@pﬁml 5-yljmethylene)-1,3-
tmazojadimgﬁaéhti;dneS {5-[(2, 4-di oxo-1, 3-thiazolidin-5-ylidene)

en
s ;?,dgk e Rt ! S5Ot e b B
1?/ ! ozpl acid ethyl ester 29

MBS 163 fAS—[()iZéxdlexmﬂ,éztbiakdidiné-ygﬂdied@meﬂwﬁ]qy-[b)anztmé‘mzmﬂbbrl}aproﬁ-}

enill }-Epprolxiagni ¢ aci d

hfgigjh@%& eh(en f?rébg i iR 0 ARARS Rz ST PN
HYI#EEo- t hi azol i di n-5-yl i denemet hyl ) - 2, 3- di hydr o- ben

3Z(6}[ (2,44l @xar B Akiadol wiai-B oKk methgi |dl -berdofilrai-$yl pdt-ethyl-N-(2-

hdroRyethyMdaydiardd H benZO[

i

5%9% n- 6- yl met hyl ene) -t hi azol | di ne- 2, 4- di one
5E({$ 43-Ac&idi-1 J1-4=chopydr DertkJaEN2Rhdofdlaa5agi Arefiryydnept By ene

tﬁlaztomﬁ%meidﬁe 2, 4-di one _
D oxo0-t hi azol i d| n- 5ﬁyl i denenet hyl ] benzoﬁ[ul, 4] oxazi
Z0

5r{é Ji3 gh ro-¢Haseigdeleg-yl) ?’Sﬂpmfééteé'rl -yl]-1-benzofuran-S5-
y[jeretimylenepil grduaznlidineiZi4fliens- yi i denenet hyl ) - 3- oxo- 2, 3- di hy

SCt[{@'[@-ﬁﬂezp@{l—]l ﬂl?—@}&%bﬁll%hyj 1/1'] 1368 bfar AL Sil}'ﬁ?étllik){éne?flt,ﬁr
thiazolidine-2,4-dione
3-{5-[(2,4-dioxo-1,3-thiazolidin-5-ylidene)methyl]-1-benzofuran-3-yl } -N-piperidin-1-
ylacrylamide

3-{5-[(2,4-diox0-1,3-thiazolidin-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}tacrylamide
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}tacrylamide
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}tacrylamide

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



N- B

enzyl - 2-[6- (2, 4- di oxo-t hi azol i di n-5-yl i denenet hyl ) - 3- oxo-
2, 3-di hydro- benzo[ 1, 4]oxazin-4-yl]-acetam de

5- (4- Butyl - 3- ox0- 3, 4- di hydr o- 2H benzo[ 1, 4] oxazi n- 6-yl net h
yl ene)-thiazoli-dine-2,4- diopg 5-(4-B

enzyl - 3- oxo- 3, 4- di hydr o- 2H benzo[ | , 4] oxazi n- 6- yl net hyl ene
)-thia-zolidine-2,4- dione

5- (2- Chl or o- benzof ur an- 5-yl net hyl ene) -t hi azol i di ne-2, 4-d

one

5-(3- Am no- benzo[d]isoxazoI-S-yInethylene)-thiazolidine-2

34375490 thipgolidin-5;lidenemetin)-benzofuran-:sk-propiopicacd | o
-2, 4-di one
5§43 Ra+(ral- 3_-pipeﬁ]imh1-aupmml)-b@ngdfnnnwylmwmeamumimee-z,44didne

659 st g RS dnderailhddp s gyl
a(él C u
5- (2- Met hyl - benzof ur an- 6-yl net hyl ene) -t hi azol i di ne-2, 4-d
5((,@;-Dihydro-ZH-benzo[1,4]oxazin-6-ylmethylene)-thiazolidine-2,4-dione

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

S G ATt 2 e DGk I Wpgplidine-2.4-dione

4- dlone
534(%?1;304 arhlgaﬂ)zpfmyeafb{@4ydxaﬁhtwymﬁy1édy)am@idtlﬂhféez Ldﬁ’oﬂél
u e |1 nv on.consi S 1IN
OrlA D P A TS DTS Y OB LR G Ao e ter-buty

°$'& mul a (11- a) RZO ASNH(lIl-a) OAis selected from
[6-(E4-IiOxPHELBE Hit I-PId HemehS VS bkd-0i3ed h@dro Hehsd[ il Uibeskin-4-yl]-

agﬁ@§@mqn&ﬁﬁqg§§ltuted 5 or substltuted dIOXIn
unsu g}ltu ed or subsgltuted di hy furan una stituted

NsBerzybilPr(gadioxq-tidrplisy> “Vl!ﬁi%{'ﬁmet rﬁseis%wz.w Opr
benrgt.#lottaer4¢di-psetroilexazi nyl , unsubstituted or

55(uh§1ty1t3ib>%@t3 AX@E| AHBYIH- b&%pb@]okwﬁ %dyl%thsy%éyuﬁ%ﬁchme 2,4-
dRYEI di nyl, unsubstituted or ‘substit ut ed

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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I sooxazol yl, unsubstituted or substituted oxazolyl
unsubstituted or substituted (dihydro)napthal enyl,
unsubstituted or substituted pyrimdinyl, unsubstituted
or substituted 10 triazolyl, unsubstituted or substituted
i m dazolyl, unsubstituted or sybstituted pyrazinyl,
unsubstituted or substituted thiazolyl, unsubstituted or
substituted thiadiazolyl, wunsubstituted or substituted
oxadi azolyl. R2 is selected fromthe group conprising or
consi sting of H, halogen acyl, amno, wunsubstituted or
substituted G - | kyl, unsubstltuted or subst.itut

ed
S3-Brgmer kBHgio; 2 311élydfpshﬁsz9ﬁtr@n ewlyethylsperthiagpladine-2,4- dione
C2- C6- al kynyl, unsubstituted or substituted G -C6-alkyl

r . igﬁ#% t -C6-al kyl acyl,

SE(%S %%Sibtegt e glﬂtgg’ll% %lﬂ?zéth'dféfé f al koxycar bonyl
unsubstituted or substituted G - C6- aIkyI am nocar bonyl ,
AufasitiBsdspedi o€ theQfiveinibs totsili e fdvelQBraabkdthdidgyhXy fused-benzene
unsubstituted or substituted G -C6-al kyl 31 acyl am no,
derientivet el fgregladl-gubst i t ut ed Cl- C6-al kyl urei do,
unsubstituted or substituted Cr C6-al kyl carbarnate,
unsubstituted or agbstituted G - C6-al kyl am no,
unsubstituted or ubstituted G -C6-al kyl al koxy,
unsubstituted or uted G - Coal kyl sul fanyl,
unsubstituted or ' al kyl sul finyl,
unsubstituted o -al kyl 5 sul fonyl,
unsubstituted or p Cﬁqalkyl (ll-a)

sul fonyl am noaryl, an unsubstlt ed or substituted aryl,
unsubstituted or substituted C3- -cycl oal kyl or

het er ocycl oal kyl , unsubstitute® or substit uted

C -C6-al kyl aryl, unsubstituted or substituted

A%:s%{:tg# E’?ﬁgt:h gﬂf lcogégé} 5 .ngliﬁgﬁglt Hpﬁﬁu&%%ﬁ%gl unsubstituted
oah}b@ﬁtyatidrdidbxim,, umulydnartemon sub;stéihtéd,dllg@alkc_ﬁfomyll amsubsijtuted or substituted
(Fhrd3bitrampomaioriRgd orbul i sORES alaroars vRvbsiticd Rl o

sﬁﬂsh)uted%(agnoleuMﬂbQﬁth)ed dr s@)sﬁ&t&@f)yrlcﬁ%l' GrsuBgRORY b §dstituted
I soners, 1ts opt i cal y active forns as enantlorners

ise¢pzazobi sms_ehv%ltutanhdr jubstitp ted @prazady lfumswhstituged meelubsta_gted
(PRAIRGSHLLSA Y RGEEREZRLS SRS AN aRIAT BGSHE &AL Yibstituted

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

subst it
D

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,-Cs-alkenyl,
unsubstituted or substituted C,-Cs-alkynyl, unsubstituted or substituted C;-Cs-alkyl
carboxy, unsubstituted or substituted C;-Cs-alkyl acyl, unsubstituted or substituted C;-Cs-
alkyl alkoxycarbonyl, unsubstituted or substituted C;-Cs-alkyl aminocarbonyl,
unsubstituted or substituted C;-Cs-alkyl acyloxy, unsubstituted or substituted C;-Cs-alkyl
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active derivatives thereof, wherein Y, Z R, R2 are as
above defined and nis 0 or 1. 15 In a specific
enmbodi nent Rl is an unsubstituted or substituted
C -C6-al kyl, an unsubstituted or substituted G -C6-al kyl
aryl, an unsubstituted or subsgfituted aryl, an
unsubstituted or substituted C3-C8-cycl oal kyl or
- het erocycl oal kyl , an unsubstituted or substituted C - C6-
al kyl aryl, an unsubstituted or substituted
C2- C6- al kenyl -aryl, an unsubstituted or substituted
a@ﬂalﬁfﬁnoahﬂsjahgtitutad vk Subzﬁtuterd @n6t-hisy! werlbenmsatistented o Blﬂmtituted Ci-
CcOo to the pres invention.Y is 0. 32
i R o meor R Photin b Corenst o dgputttuted or
sﬁﬂ%hf:h%&i CﬂC%ng%IOMhRI%‘ ufl!;{ﬁﬁgfu?é%irl?r%ﬁ@s(tluﬁ@d)l CY—@&a‘ﬂ%ﬁ s@lﬁ’anyl

f or nul ) as wel as It
ugeontitttedealisubssioned §)-Cotatkyd pnlﬁn)dl igsubgitiigd of @rhmtua@i Ci- C6 alkyl

|as reo race
SRRV S8R PP SR e o Ay pRSGYR oR ol Theut &or
sERefABRCaYL Uﬁﬁibbﬁ{tuteﬂc‘&lswﬁ%tlﬂﬁéd a0 496lo4IREr @ Teterddielnralkyl, R
and R2 are as above defined (the dotted line represents

updstgptadon arbsprdedhcEsvikvhayb umpebsHbriee or sgpstitpted CfZLQ6t"Wé¢“Y -

oA R SR G RO B BEFERY A8 Mg e

aRoXky, [mithb,/aciRamihd, uRIdd\ sulfdn)argiMd, {Whlapyl, or sulfonyl.

More specific novel thiazolidinone-vinyl fused-benzene derivatives of formula (II)

R? 1
\0 Y
—{ s—{
(2=, (i)

\N — NH

8 5

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 Y', Z, R', 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;-Ce-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,-Cs-alkenyl-aryl, an unsubstituted or

substituted C,-Cg-alkynyl aryl.

In another preferred embodiment according to the present invention Y' is O.
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10 R is selected fromthe group consisting of hydrogen,
hal ogen, cyano, O -C6-al kyl, Cl-C6 al koxy, acyl, al koxy
cabonyl, while R2 is as above defined. In a specific
enbodinent R2 is an amno noiety. A further aspect of
the present invention is the yse of the novel conpounds
of formulae (Il), (11-a), (111), (1V), (V) or (M) as
medi canment. 33 Another further aspect of the invention
is a pharnaceutical conposition containing at |east one
t hi azol i di none-vi nyl fused-benzene derivative according
Stib ahathemdspect (of 1, in{dntibh cofdisth in nave) thazolidindneanidylafused-benzene
d har.mace ica}lﬁ acceptable carrier, diluent or excipient
et oldermylagtiPyr t her aspect of the invention is the
use of conpounds according to formula (11), 5 (I11),
(rv), (V) or (VI) for the prepaatjon of a medicanent for
the prophyl axis and/or treatne Hf di seases nedi at ed by
a P13 Kinase, particularly P13 Kinase y. Specific
di seases are the ones s;lected At ITéogr oup conpri sing or
consi sting of autoim Ryne disorders and/or inflanmatory
di seases, cardi ovascul arxdi_seases, neurodegenerative
diseases, bact eri al R}i fections, kidney diseases,
pl atel et aggregation, capg 0 transﬁmhntation
conplications due to rejection reactions, graft rejection

a? weh %99% g@éﬂé’th&ﬁ nPs ? il ﬁfallty a%ti ??1' (e],rﬁa?ntlgglegp Hlaftereomers

npoun are use rea

aﬁxf 1t§tab@rhﬁlﬂé”lf61€n§j bS®als @s plirmiabdultiaaiipiRetalble selasas }ﬁluﬁﬁlaoaﬁtlcally
mul tjple sclerosis psorjasis, rheumatoid arthritis,

agiiperdspiv atives phesects yhersmedt R airw ahevadeigedddinedotiad Sbase,
ﬁﬁ?ﬁ &9& brain

r%ﬁgﬁg?hgiéln Jhgﬂ?F%ﬁfﬁuc n|ng|t|s or

PSR herdd '%‘?rﬁéﬁ%sg%ﬁ%oun (SRR B3P

treatnent and/or prophylaxis of peurodegenerative g

di seases includigg multiple sclegosis, Al zheinmer's\ H

di sease, HuntifigNon's di sease, é%% N auma, stroke 0$F_

i schem c, ans. 20 In a paBtjcbkgrly preferr
enbodi e dlng to the |nvent|on t hese

are us# the treatpdnt and/or prophyl
dlseases pc

car di
(IV) V1)

R’ is selected from the group consisting of hydrogen, halogen, cyano, C;-Ce-alkyl, C;-Ce-
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 (I1),

(I1-a), (IID), (IV), (V) or (V1) as medicament.
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at heroscl erosi s, heart hypertrophy, cardiac myocyte
dysfunction, elevated bl ood pressure or

vasoconstriction. In another particularly preferred

enbodi nent according to the invention, these conmpounds

25 are useful for the treatnmeg{ and/or prophylaxis of
chroni c obstructive pul nonary di sease, 34 anaphyl actic
shock fibrosis, psoriasis, allergic diseases, asthns,

stroke or ischemc conditions, ischem a-reperfusion,

pl atel ets aggregation/activation, skeletal nuscle

Aembthep furthey peprettrad p)lhﬁyi,nvérﬁidndsyphammcetuicarmmmshiooa:nmfaming at least

o HHBliAROT B L e bk der gy E-arireintgrmiap Atk bie V)
(‘aﬁgr (I\VU &l 2phd8EdutiONy aREREBIS carfeANSIAERAYr %&él?i@n‘t thereof.

conp cations due to rejection reacti ons, graft

rejection, glonmerulo sclerosis, glonerulo nephritis,
Spi @&u@h@“uamect efidiE inveption isghe wsecdchRepPrIdsaseprdmgite fmiug (1D),

(]!IﬂJ (:’K/lr)fﬁa l) F]\E'Bi 1J iy greﬁﬁratlgn ?ﬁyﬁl R callngrgt%o?{he\rﬁ?gpﬁwlams and/or

ccor resent i1 nve

treQIRALENE seabeslmEdatb@by 3,1’)3 Kirase, q))amo(lllalﬂj)PIe IKhaseyV) or
(M) are suitable to nodulate, particularly to inhibit,

P13 ki nase activity and nore particularly to PT3Kv
Saeqifi fisqasespreithe @nep seleied Inghp GEUPEOMPRISING 08 SERFStING\WE AYioHP-

n#u%e q dset&é?seﬁﬁl/grgﬁﬂﬁﬁﬁgﬁﬁe@lgeﬁésol %8‘&3%1:%13}‘ d@ég es, n(eP ode%e_,‘fleiatlve

use enzene deriva S ACCor or nu
diskdxps, badtedialar virdtinfdativnalkiimey ﬂhemglpldeleox@mganyﬂl cancer,
fused- benzene derlvatlves of. formul ae (
trfui %ntah@p\%)mp 1%‘[1061'5 ug %’ l)eject_lgn HRENOS o$ 1 rﬁsﬁ@qﬁrﬂwg injuries.
fused- benzene derivatives exenplified in this invention

Irﬁ@?re@&red@n%&‘hﬁ&tf §am61§}ﬁﬁilhbé/ are\Ret AR %esttr@a'%érﬁgmd/ or prophylaxis
erials using the I'owm ng general nethods and

Obatacmdumrwsdlselaseswrllmﬂmn@tpm distaaesedich hamulthpde eclerppb,qubriass,

R B AL St TR s S B B8 e Bassty BV Bhees) lugee
irfflayiehatiodt h@@mb@@@rbrmnﬁ@htlmmﬂamhfaﬂgn Gadh Blnséhingtivised
unl ess ot herw se stat ed. Opti mum reacti on 20 conditions

epgephaliisy with the particul ar reactants or sol vents used,
but such conditions can be determined by the person

15 S hE BrdtBrr P EmBY dime HSABG difRUb tREIn O8N $2L d ful
pr oce‘%g)rres ! ‘11 eer 0Cess n|%I Fustlrnat ed i n té}ém? Oluflos\/\?rﬁgl;lse
fechereamiit, anByr p&pthaxWonﬁkuroMégeanatlne dizgases ingluding 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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and q are each as above-defined in the description.
Ceneral ly, the azolidinone-vinyl fused-benzene
derivatives according to the general 25 formula (1) could
be obtai ned by several synthetic approaches, using both
sol ution-phase 35 and solid-ghase chem stry protocols
(Brumond et.al., J.OC, 64, 1723-1726 (1999)), either
by conventional nethods or by m crowave-assi sted

techni ques. Scheme 1 RZ RY1 RZ (Z )nA/ + 3 ,H(Z 4R tIA
SH CHOnmld base YZYZ P1 P (l) 5 Scheme 2 R2" ~M
aitphgMcR ghovk fiRtosisyYpsoriablisl {l€ygic HisGases, Z)it-hnm SIEHE o WchereHz )

dDb N Y2 Y
o e Rl RO e W e AR AstO P e hueld
aﬁbﬂ%ﬂ%@ﬂf@ﬂ%tl%ﬁoc%e reGultm@dt i8REnces QSR U ickehdst, 1nvas1on

parti cul ar thiazolidinedione or rhodani n P3) are heated '
nietastisie ippetisniee nmfanamalﬁarmpsﬁ@mbm atnutedaﬂdasheom@bgn@wl ded viral

tgh zg%grsregsﬁ ranqugltogo%féorr]np 1cat10ns ue ?o 1(ejec)t10n reac{lons graft re]ectlon
glomerulo sclerosis, glomerulo nephritis, progressive renal fibrosis, endothelial and

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

According to the present invention, compounds of formula (II), (II-a), (III) (IV), (V) or (VI)
are suitable to modulate, particularly to inhibit, PI3 kinase activity and more particularly

PI3KYy activity.

Still a further object of the present invention is a process for preparing azolidinone-vinyl
fused-benzene derivatives according to formula (I), (Ia), (Ib), (Ic) or (Id) but also
thiazolidinone-vinyl fused-benzene derivatives of formulae (II), (II-a), (III), (IV), (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 RLURLG, V,W, Y, Y% Z, m,n, o, 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
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Pla may be replaced by precursors Plb and Plc in order to
obtain the final conpounds (Ib) and (lc) respectively as
above described in the description. 36 z R1 R2 R (O.
(CH2)1" (CH,), (W. -(0OH2)g CHO (Z _(CH ), CHO Pib Plc
Particularly preferred procesgsaccording to the invention
are illustrated by the followng schenes 3 and 4 in

whi ch conpounds of forrmula (11) and (111) respectively,
may be obtained using the sane reaction as
above-nentioned. 5 Schene 3 /5~ OY1 4fIQY R INI
akdbbcdiolaphabi-cheRiistl @oRodls (B2uR@lond k1.9l., /St hedd, U723-17RI6 (R2OYN

.\(1%00 O+ NH 'Jd ase ' . .
either by conventional methods or by microwave-assisted techniques.

Scheme 1
2 2
R R’ Y, R R’ Y,
z=h) A vl f - A SJ<
(=) NH (Z=) NH
CHO mild base
Y2 Y2
P1 P (N
Scheme 2
2 2
R ) R R’
V), R Yi M, Y
G s A N SA( 1
(Z:Q" + NH (Z:Q" NH
(W), —(CH,), CHO mild base (W), —(CH,),
Y, Y,
P1a P3 (1a)

In a first step, approximately equimolar amounts of the aldehyde reactant P1 (P1a) and

compound 2 (in particular thiazolidinedione or rhodanin P3) are heated in the presence of a

preferably mild base to provide the corresponding olefin of formula (Ia). In the first step,

Pla may be replaced by precursors P1b and P1c in order to obtain the final compounds (Ib)

and (Ic) respectively as above described in the description.
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HORO(IlIl) Wile this step may be carried out in the
absence of a solvent 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 solvent. A-preferred tenperature
range is fromabout 100C to 250C, and especially
preferred is a tenperature of from about 120C to 200C
Exanpl es of such solvents for the above reaction include
sol vents |ike di met hoxynet hane, xylene, tol uene,

o- di chlry obenzene etc. Exanples of suitable mld bases
for the abaye 15feaction are alkali | andr'al kal i ne

earth €8t s of "Week acids such as thewf CL>Ck2x: al kyl 37
car Jic aclids Jand benzoic acid, alkali @ and
al kal i ngy)e h~Carbsaates and bic jat& chcrs

cal ci um car bonat e, magnesi um car bonat e, potassi um
bi carbonate and secondary ami nes such as piperidine,
mor phol i néP1®s wel |l as tertiary am nes sucRlas pyridine,

trie | am ne, diisopropyl ethyl.am ne, N-.nethyl nor phal.jne
PRt e e R it By i e mes oo PRt ing
sEERRRS Balhl W iR @ doReholthd LofBHRSa MTPaRPAITY FEsP&BL Al emeY be
glperldjne for reasons of econony and efficiency. In a
obtapied abing tleshsameaeaqtion af Thatezmenitongdl.. | in " The Knoevenagel
reaction”, p.341 if., Perganon Press, Oxford 1991, Eds.
s!¢é5g3|3|w, Flemng 1.) the al dehyde starting nmateri al

d the other starting conmpound (e.qg.
t hi azol i di nedi one) P3 are conbi ned in approximately 10
equi nofar armounts with 0,5 to one equigval ent of

pi peri dite - di met hoxywet hane or sim N\a ol vent yand
heat € 'ét 120 anéﬂ( C at—whi ch 4-h Cti om—/(s
substant¥al 'y ¢onplete]l i n fram.about » f 8H 3

hours. Tke desfired ol efin of fornula (1) is then

i sol ated byp, filtration, in case it precipitated out of

the reaction mixture upon cooling, or for exXnple, by
Sohethdy Wi th water and subsequent filtration, to obtain

the crude product, which is purified, 15 if desired,
e.g. by crystallization or by standard chrogatographic
nethggs. ternatively conpounds of fornulaxﬁL;) maybe
' ypi cal ly by gixing equinmolar anounts of
di nedi one’ P3_wi th al dheyde P J a and-pol
M%aMquﬁfmg_* R
o}

t hi azol i
excess,
mild base

R!
(1

While this step may be carried out in the absence of a solvent at a temperature, which is

sufficiently high to cause at least partial melting of the reaction mixture, it is preferably

carried out in the presence of 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

reaction are alkali metal and alkaline earth salts of week acids such as the (C;-C)-alkyl



10

15

20

25

excess, of anhydrous sodium acetate and the m xture is
heated at a tenperature high enough to effect nelting,
at which tenperature the reaction is mainly conplete in
from5 to 60 20 mnutes. Preferably the above reaction is
carried out in acidic nedia syech as acetic acid in the
presence of sodium acetate or beta-al ani ne. Above

descri bed reactions nmay be carried out alternatively
under mcrowave conditions as heating source. Typically
the al dehyde starting material Pl a and thiazolidi nedi one
c&Boxyle ackB and ivbizoedadidy adipirmootainatielllaliae samtotaboramsunt s

h | ent of 38
blf?h’é’?ﬁﬁ%}—}fgt ﬁgl% . V %Pewn?agags\%gﬁtcar hgaetﬁ,églt%salugletpﬁggﬂnate and
sécﬂ)gg%@@ﬂm%qgclﬁﬁs [Yi@él’fd?né B rpidiaetak %ll'a§ téﬁﬁta%ﬁﬁésaaiub]y as

corrp ete in from3 m nut es. p armaceuti cal y
prddiepttatthglagand, dnSWrQIaithbyleml@othmgﬁhdhn@thlh@ Praskepiperidine, N-

DK RbGRERGR b TFE proPePhBD RS bl R A OB

pipanam@@olsl@hscﬁmbfecBmtngahd befeshcar € sodi um hxdr oxi de,
sodi um et hoxi de, sodi um et hoxi de, sodi um hydri de
pot assi um hydr oxi de, potassium nmet hoxi de, magnes

Itk Bpésed stech rewlepm%ﬁeﬁwf é&.laeTh%Eﬂ%\teﬁa%?éreaéh@} b ﬁé41 ¥t Pergamon
t o
Pgs% gt(zsﬁpﬂi B9 "Eds. SHIM B RE Fl%gﬂ 1%?10) thtEfE Hiﬂe”s‘?amﬁgﬁﬁfé?ﬁ@fheand

am ne; pl perazine’ an e’ sa
thmha‘tsexﬂtmg)gom;mmné 10¢. gathlazmhdlme(ﬂasrw) @3 siroconitty natdidi apparximdtely

nan- sol vent me cases, s. can be 10 prepared by . .
CIRIO aﬁl"%‘isdflﬂb(igé‘? O%?élué‘@rled‘t ﬁf P‘Hefé‘rﬂ%f‘h IP’ﬁﬂ1 ﬁ‘éﬂe S similar
s@l@@ﬂt%ﬁd henel vevest MU Lotz whiPRIRE fh 4Bk §l%sf%)nt1all¥ complete

enpl oying a solvent in which the desired cationic sa

ipiremi ahputat Sewinutas te dhobes. bhdréesied elefig oif &Qrauulzbgla) is then isolated by
oncentrati.on and non-sol ve

SR bicRn farmatarn out PO Msfal BT BRI R caping. gy frextele: by

nﬁﬁlﬁgwmwwlsaxﬁi@ub §R8ent Matdindehylgs 1ef crlios proldactPwhicl igp&ified,
repared by a variety of well known nethods, for 15

lei@aw\ & 2s bR el IZarehet hestarsiarbeomaiosspbierBekeds ¢ aci d

al kyl ester or carboxylic acid by oxido-reduction, using

A 1 MRS Forhful 1 3 F1
AR APINAURTY 01 A GCATNELL B\t 81 RS
ambums of thiazojidinediene B3 wsthpldpytial lerrdunvlaEEmessapobferably a 2-4 fold
e%lc!&tsslt, ﬁggglgypfég_ﬁgﬁlé%%tattg e?ndct g gn?Et renl(sjlh agteclP atnaz elnlpgraturg ?ng% enough
to effect melting, at which temperature the reaction is mainly complete in from 5 to 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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al dehyde by m | d oxidation with reagents such as

manganese di oxi de, chrom c acid, Dess 20 Martin reagent

or Swern oxidation, or under conditions known to produce

al dehydes from primary al cohols. An alternative way may

be the direct reduction of theggcorresponding carboxylic
acid al kyl ester or carboxylic acid to the correspondi ng

al dehyde, using DIBAL at |ow tenperature or any other
techni ques known in the field. 39 Schene 5 R2 R2 G-MR1
~(VY/OR (Z)n+eg G(WMCR)a ,0 (WmpH2)q H P4
di%hahdwnsdtheele asiniar velyertang hegied bettvieen d5Comdi2a0eC at which the
al dehy he selective redyction of a nitrile noiety
S SEO e ROTHS S B 400 JFHG emown et hods. | | ke

e.g. DIBAL etc. 5 Another way to access al dehydes of

The E)Hé%hf&c&itlcall}l’ &&Pﬁbl‘é@aﬁ@ﬂlb ¥Ats' FEBmpb@sQf theesent invention are
correspondi ng acy | oride using e.g.

rqadily prapated biynpasng the acet formg vashyamepprapeiatediaae, ys&ily ongr own
@Ingalergdflﬂlc%e% %o?\?egfl’t 'l?;f?)})ca?b%steg graeI g Wn‘lgﬁ' dtrgﬁ healflfeng%%tlh&%dgvas\édlum

ethbglde Ododeepbydtidegphreszen aydexide qidta/selunnmathﬁmde Ohagriesiaht s
pe. of reaction wherein_the substrate P4 as shown jn the
hg%@g;}éiesqgm% hydyoxidee henzatdninge clw YR, (ilethg_nolamlne ethylenediamine,

mae %uglhhé”b%ﬁ&hmn@e&@%k‘aﬁhﬂé z‘irniea Qo 19@ ﬂleLs§W1§1solated

sUch as titanium tetr or| e or alum nium
by r:bmdehmmcdeto@irymyoml@r ztdelstunmf m@nmﬁth do salse sases, abltsecahdre
such

e. actl nor e rticul arl
PfFPéffeQrblyy Xlﬂvoacsé’ 11080 ﬁlPFeaql(ﬁ ﬁtalsaﬁltloag H@%P?IE@ QI ¢ he

eih&fh%?e(ﬁddfeeczn{eagﬁéshﬁﬂ oﬁaééoenwﬁﬂg? ¥ olVerB-in WwMHHAAOY&iR cationic salt

precipitates, or can be otherwise isolated by concentratlon and addition of a non-solvent.

2,4-Azolidinone derivatives P3 are commercially available from various sources.

The aldehydes of formula Pla are prepared by a variety of well known methods, 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.



15 p.494-7 (1997)) and illustrated by Schene 6
hereinafter, reactant P2 may be obtained starting from P5
by reacting with I,l -dichloromethyl nethyl ether as
above-described. Scheme 6 R2 2 e.g. AICI3 (Z)n / + C
C (2O RP5 RHP2 40 Acccgsding to another nore
particularly preferred process of the invention, as
illustrated by Schene 7 hereinafter, reactant P6 may be
obtai ned starting fromP7 by reacting wwth DM and the

presence of magnesiumor n-butyl-lithiumor any other

nmet hod known to the person skilled in the art. 5 Schene
Schere 2 H Br R e.g. M\yjy DF\ O OH/ / O P7 P 6
Acccording to another nore particularly preferred process
of the ijavention, as illustrated by Schene 8

her ei naf't fvy, 7€ ctant P6 may be obtai nEd st arting from P9
by reacté é h-—shutyl I'i thium or  LDA in tdretp nce of an
appr dpFHate e r ophiPe—R X w—aj her met hod
known t awi,henperson skilled in the art ' may

'(WTD(E )
be repeated for P8 in order to obtain o actordjngly.

P4
P1a

An alternative way to prepare the appropriate aldehydes is the selective reduction of a
nitrile moiety to the corresponding aldehyde using known methods like e.g. DIBAL etc.
Another way to access aldehydes of formula Pla is the selective reduction of the
corresponding acyl chloride using e.g. Lithiumaluminium-tri-tert-butoxyhydride (Cha J.S.,
Brown H.C., J.O.C 1993, 58, p.4732-34). Another alternative way to produce the
appropriate aldehydes is the reaction of the corresponding benzene derivative in a Friedl-
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

P5

R 2
o e.g. AICI3 R o
o
= j@ MR @=p),
|T| cl _—0
R' ,L1 H
P2



10

15

Schenre 8 OR H p e.g. BuLi, R-XO R Oe.g. Buli,

R-XR /OP, Pa Ps Simlarily, saturated precursors P6

may be obtained in a one-pot reaction using P9 and 15
appropriate electrophiles R -X and R2-X as set out in

Schene 9. Schene 9 O- 4J9JO K, 41 |If the above set out
general synthetic nmethods are not applicable to obtain
conmpounds according to fornula (1) and/or to necessary

i nternedi ates for the synthesis of conmpounds of formula
(1), suitable nethods of preparation known by a person
Askidriied to andthe nagre pstisulady poefetnskphocéss ofjdranadntion hes illustrated by

synt hesi s. pat hways f any individual c d of fornul
PGS,/ el e S FED 8B RIAYTeE S o Riar s e g DME
aRPIR Gedsen @St R8It A& ERHYI-RURIN 8PAdy! dt)erQhethod known to the person
i ntermedi at es necessary; again such fyactors bei ng

skifed exthaned by those of ordinary skill in the art. For

all the protection and deprotecti on nethods, see Philip
sdhenKOfi €nski, in "Protecting Goups”, Georg Thiene

%rﬂr%g Stuttgart, New York, 1994 and, Theodora W G eene

and 10 Peter G M Wits in "Protective Goups in Organic
Synthesis", Rl ley Tnterscience, 3 a Edigion 199f.

Compounds of [ eention can be i solated in |
| vent [ cr i zation

associ ati @
from evapor at pon an appropriate sofve
pharmaceutical ly acceptable acid addition galts of the

conmpounds of of the present invention which tontain a
AQ@LSdrﬁing 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
o [¢] o
Py Py 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.

Scheme 9
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15 center, may be prepared in a conventional manner. For
exanple, a solution of the free base may be treated with
a suitable acid, either neat or in a suitable solution,
and the resulting salt isolated either by filtration or
by evaporation under vacuum ofj; the reaction sol vent.

Phar maceutically acceptabl e base addition salts may be
obtai ned in an anal ogous nmanner by treating a solu-tion
of conpound of the present invention with a suitable
base. Both types of 20 salts nay be fornmed or

Ifi the eba@erseeoit ednaersl sygthetn megtoida ageiot eppl'rmable ¢h nbginempiheds

GORURY FoSnE LRGEH DESty PRl BS SR s sl camgounds
of KRB ) stk heBASSH frbpdRRnfiohomnaly aapéia&zﬁl@mre@qﬁ bigAlrt should

COﬁpOSItIOﬂ Hence, P har maceuti cal conposi tions
be osadr Iisgangrad thompvhasis pefhwaye fcprra@semdlvudnwl@mp@nndaof formula (T) will

har,maceut i cal | ce tabl e, carri or, exci pient
BB e biE Bt RN R et B 6 aosblest By ELEIBRY br
inté vt @mecAs@! & §,&h|fi1c%’rslb6mg|ﬁ9 RClatddbyanedetof@fdifary skill in
whol e variety of such «carrier, Fuent or exci pi ent
thedpounds suitable to for mul at e a phar maceuti ca
conposition. 42 The conpounds of the invention, together

t anty, R ) B =Y 2 ;

Pt DR PR oY RO LRURR AL WU KpEepal G prorecting
GobarstteGenrg lelaaIma:anh@StUttgerrs l\adeotkn il 994‘.13118161@ asodolneWe dirgene and

P?tgbples@%gﬁtgfq IBrggectz CX Z%%gg}, ng Smt I (;js Hlséggntersmence 31
Enganggs suspensi ons, enul sions, eI|X|rs, or capsul es
Iled 5 with the sanme, all for or al use, or in the form
of sterile injectable solutions for parentera
Compeudsi afghis ilbentiehembs isclatpd irsushcipier Wil selv e anolecules by crys-

ta%?zrgfgg IfltoI o@vapﬁﬁggﬁmf %r% gpd)f@?r?aﬁé golxr/]g ’hps Sﬂhgprg%c%aéfca(l\’lxg?#g%e&)le

nve f OpoTt

aéid ddamoﬁl 8dlts Hehd SBRAPOUNETThO prePenit ﬂﬁﬂeﬂh@ﬁwh@ﬁdzoﬁﬂaﬁm basid
dosage forns may contain any suitable effectlve anount

cojiter; m@y é?étpmp@rqdna .aéeméque% RS AT exafiiley a eB1tionof Hedliee base
nglg betred 5306 2 abRAGRL Lt %c%rmln‘i’é( ?thabf&%rlﬁﬂ)(ﬁeéﬁd t‘fl@lresultlng

npositions containi ng azol I di nedi one-vin
sdluseldtedefthertey flentivaot Mesvapbratlbin usddr waenin oﬁthe aenchien solvent.

repared jn a ma r wel ). .kno th rnaceutlcal art
PhaRCg Il s RRDl st SO Vb S ABLERA 68 AY as g maner by

tﬁeﬁﬁlg‘:@mﬁﬂeg of E’Jmﬁ(mna of méeﬂ}ﬁéeﬁpm%tﬁlonaﬁﬂfﬁ thﬁia%l’ee&sé rBcﬁh types of
pharmaceutically effective anount. The anount of

sdmaubedfoamediat Injerconverted using ion-exchange resin technlques

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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15 adm nistered wll typically be determ ned by a
physician, in the |ight of the relevant circunstances,
including the condition to be treated, the chosen route

of administration, the actual conmpound adm ni stered, the
age, weight, and response of the individual patient, the
severity of the patient's synptons, and the |ike. The
pharmaceuti cal conpositions of the present invention can
be adm nistered by a variety 20 of routes including

oral, rectal, transdermal, subcutaneous, intravenous,

Thm tompuscls bétheamekntionttogethaabith & h@lvemuimmﬁy tehrptuyeﬂ adjugam| car-

%lnlstratlon can é gﬁ the f ?1 | K I| ..

rigo OHliend 08 CxpiPISHTRENGS Biaced 1Bl B FeTivRharaceyical cpmppiigny, and

uﬁ@ﬁ@éﬁ%és thERBT, %ﬁ&'ﬂ?ﬁch'f@r@ﬁ mal Se eHIpfo%)%&%@ colidR, w&htas E’a%fe@é!@r filled
forms to facilitate accurate dosing. The term "“un

cejpslegeorflignivs such e sehiions SmeQm@as Ieylumcs@r dixérsuon QaQSUIeS filled

bl d
' R, 0 R, BRI st A Sl B il
(iatluambisvbcui@iceid @e). Gk phahdedtiRal @mﬁm@ns h&l alesidsage forms
therapeutic effect, in association with a suitable

theret My omMpeiss ingaseigs WrRONVeRfioNAlAropRitionsd vathige vihorsadditional
fil r

oV RoRAE ool FESASHLRR 4R il SHUBERT ol

effét&wlelah@unﬂoﬁthe aaa&engrfadmmﬂ dodlmemmaoswtth dreSntehdi‘edemlly dosage

conposi tions,  the thiazolidinedi one-vinyl fused-benzene

rgNge iQ hg pryployed. usual ly a minor conmponent (from about 0.1

to about 50% by wei ght or preferably from about 1 to

Pﬁﬁ%ﬁ:elﬂgz{l’ QmyRIt AL Loﬁ’i’aﬁlhlgteﬁ@l1dlﬁé@bmﬁhypﬁbwbé&ééﬁ@&@wmwes of

vehicles or carriers and 5 processing aids helpful for

tlﬁs)mwﬁmtgmdae betgsé¢pacad id@gnangef wellnknowg ui e pbammceuticabirt end

adm ni stration e a suitable, aqu
oS RS e StnTaYieteaiby U ol nf HiFehtisa ofe
a@ihBRRaSH Nda 9@@%@6ut1@§1 d}%f?é‘&ﬁe ambamOThe Qtﬁ@uﬁth}ftﬁel deapound actually
Solid forns inclu for exanpl e, KeOf t he

adminieued avill ﬁgm@élwémdgter@rneé @ﬁ}?dlhlﬁé@aéf inghe Kghtiof se rglevaite:
Lﬁflﬁﬂl%r %H&udlﬁl% C%Flg?lox% ?% riaeﬁgd ?Eé él}%lsé}isl%ﬁteg&{yd{n1nlstﬁatlon the

rag acant such as s
a&ta@ltdoa@pu@d ﬁtirﬁlmrswgd ahe m agiyht, a,aw @ékpaﬁseaifghdlmdlvaﬁllaﬁpatlent the
Prinogel, or corn starch; a lubricant such as nmagnesi um

S@FE&F&?Eepﬁ“@F?éﬁﬁ?uﬁﬁcﬁuﬁ§e$5Fl0|dal silicon dio- xide;
a sweeteni ng agent such as sucrose or saccharin; or a

Thé BNAHHaBELRIEEmpNERINASf e PR]Ent ifdMtion REL Wﬁdrﬁﬁﬁs‘t&é‘d B Ewariety
or “orange flavoring.

of routes including oral, rectal, transdermal, subcutaneous, intravenous, intramuscular and
intranasal. The compositions for oral administration can take the form of bulk liquid
solutions or suspensions, or bulk powders. More commonly, however, the compositions are
presented in unit dosage forms to facilitate accurate dosing. The term “unit dosage forms”
refers to 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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I njectabl e conpositions are typically based upon
injectable sterile saline or phosphate-buf- 15 fered
saline or other injectable carriers known in the art. As
above nentioned, the thiazolidinedione-vinyl
fused-benzene derivatives of fiormula (1) in such
conpositions is typically a mnor conponent, frequently
rangi ng between 0.05 to 10% by weight with the renainder
being the injectable carrier and the |ike. The above
descri bed conmponents for orally adm nistered or

of ﬁjeému'aikﬁomminipos ot piﬁmstabiete capfuleeorghy likceimrths exse af solel

C‘{’:rﬁégﬁqﬁ??r{]én’]g{ aé‘fslp&shtﬂ(ylv}%l thﬁgﬁlflg(gi% J,Sg:gnﬁ] HB? g Ig%%gzsenglgierlvatlve is
uﬁ%ﬁ? XBRiaLE é&ﬁ‘ﬁon%ﬁﬂ &’M%ouggtlho Eﬂé&t'S@% b}zgf@%h‘[ Mbﬁr@férably from

i shing Conpany, Easton, Pennsylvania,
abavs drtp ebaitt & hlesy mallghﬁwlﬁelﬁle r@m;eder being \@Uﬂpmnméemr catriess and

inventiQ m ni.s ed in _sustained rel ease
Pl FAG T Lo B RS SRS ier Very syet o, A
description of representative sustalned 25 rel ease

Livii & for ik Suicabile fr 96al hémirdstrgioh mayHecludes mﬁmb&t efqdedmtcﬁ ioB4dgieous
in Rem ngton's Pharma- ceutical Sciences. In

velyele dwlﬁﬁlffeﬁ% SpPERERE andh @@Pﬁqswﬁ AGRAF Coéféaliltﬁ | ﬂ@?f%ﬂédh%&»ke
Sgﬁé'flﬁﬁg@ aSyQHHu% 5}’5‘{9&% é 'gﬁ}é 0% ?‘1@ ?%IMIH% 9‘%?&{1%9_?% Qoﬁﬁounds ofa

Vi ewe mtin I on
siivolalr namurﬁg a ba’ﬁier sawhais lnnnmcmsmllhler@llmlaﬁet gumﬂ;@dcanﬂh bhgelatine; an
acco Ies .n_(mnute),

ar(cﬁ]

XGPS suc Of faCHRSE: e 151me§rat1(1gr§g?r}t ﬁﬁChp%ﬂ #g }uc aégi Primogel, or
c&%%'dr&fl@laqﬂﬁ@ant &ch (amﬂaghés'lﬁlﬁ %t)eara'te § g(lmlrﬁrsQJ:H §&dotlbidaPélibon dio-

(acetonltrlle) Boc (bt oxycar bonyl ),
x{deazr busepdremy ggent such@s Sucreieeo;nsewhaem; ahil ftavoflog agent skddvas pepper-

.cycl ghexane dba_(di ken Ildeneacetone) DCM
n%ﬂ¥8ﬁﬁ%f%ﬁ§?%§h85maéﬁ%ﬁﬁ §thylazod|carboxylate DTC
(diisopropyl carbodiimde), DTEA (diisopropylethyl an ne),

TApbdARDd 1€ dorlp ot dniglasgriypiRaNY beked @pon Dictdbiké stetileaxlys drgyh@phate-buf-
di met hyl f ormam de),, DMSO (di net hyl sul f oxi de),

f%@m of gikigt wiestable croliers KBoWY Isiiepx g és’ovemtloned the
oL PO b B R AL S8 composins

typtiatly ythiebhesmiponE tre(@ert Iy uargny berat oS cat Worby veig!tGBth the

(1- roxy enzotrijazol.e ( pot assi um car bonat e),
VRSP R B s Bl e eind R

(met hyl sul fonyl chloride), MIBE (tert-butyl nethylether),
ThiakbdveQidkatBed b onts fld 5§ administered or injectable compositions are

merely representative. Further materials as well as processing techniques and the like are
set out in Part 5 of Remington’s Pharmaceutical Sciences, 20™ Edition, 2000, Marck

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

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

ceutical Sciences.
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(sodi um bi carbonate), nBuLi (n-butyllithiunm), PCC

(pyridi niumchl orochromate), PE 15 (petroleumether), QC
(tetrabutyl amoni um chloride), rt (roomtenperature),

TBTU ( O-

benzotriazolyl-N, N, N, N -tetrgpethyl uroniumtetrafl uorobo
rate), TEA (triethylamne), TFA (trifluoroacetic acid),

THE (tetrahydrofuran), TMOF (trinethylorthoformte), TMAD
(N,N,N,N -tetranet hyl azodi car boxam de), TosC

(tol uenesul fonyl chl oride). 20 Exanples: The foll ow ng

I thstfolbdwiog nipopraskat weeisyshahbs ilhstamd by miiang of nidexabplaswhich

nment i oned t hads: ampl e ne 1 : . :
o851 GRS B oRon ek RV ROREPE of deipieasen  Thedeloineg
aBB8viaons are hereinafter used in the accompanying examples: min (minute), hr (hour)
5- (1, 3- benzodi oxol - 5-yl met hyl ene) = 2-t hi oxo- 1, 3-t hi azo

grigdm)nemoyB(millimole), m.p. (melting point), eq (equivalents), ‘ml (m111111te_r) ul
(rlnazng.lge )dlti&ség 8%_§‘é[on§rlpe? nl%oc dbgz(()lx9ca6rbgnyn)mctg)¥l ent?c?iy%’er?z_y )h IC%ZCCfl
(cfeu(&atéd Glhlbbéﬁ‘&%g cﬁ&ﬁ(e?f:l%é}&h@)r ubmnmﬁ&ﬂmeéoe%nw izl i di

ne- 2 di one

(dlbléﬂlzmhtlmn@) IEEAJD)(dr@thNWed\lef}rboaylaexml(é@msompnﬁlcaquldmdn)a DIEA

(cﬁmgp]{oﬁ?/lgglg%n&fl%;(%ﬁ? iﬁ)—g %5%%”0%9{1 1nej1 D?l\/l]\él(zhme"th yet ellle)
D(MF E({lﬁ],eﬁryﬁbflh&tﬁfd@) |DMSOQGMh}Q§lﬂfo@te)}| DRSO} (deuterated

ene& 3-t hi azol i di ne- 2,

AR SITHIE) G a6 A smumomrorsy ot egrtaiyide lacoghipride).
HOM Qe fPLERD (R dayos sty mpirgrysrgon h gR: (-
hﬁd}oxybenzotrlazole) K,COs (potassium carbonate), MgSO4 (magnesium sulfate), MsCl
(IH?L : rl%lllor?c}ﬁ? )é\%g B;Ecﬁtq{éggtg/[lgé}ﬁ%éer%, I?Igﬁz(goxd?frln hygr_iacel),) I(IrgIEICO3
(s_%&l@%-f}] glch?gﬁﬁgj, asal G-sltREHRYLEPRIC Goykilmign LhBrddh-ARQL), BN
(FetQleunoéther),8¢1 (matdbytyémmnomumzmmrwemet @pdmdeopeatuse), TBTU (O-
T I N T R A
(t%ﬂﬁ@rd%@ét&wcrcigeﬁﬂpgﬁlrh&%@%% ﬁMmeétﬁﬂ%}thbﬂakﬁZ@ ) it Aer

di one enyl-qU|nazo i n-6

(2, ﬁ.@ly - Hp‘@@mthﬂl,az@h@rm)@md@ TosCl (toluene sulfonylchl%rlde)

Examples:

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



17

5- (4- Di net hyl am no- qui nazol i n- 6-yl net hyl ene) -t hi azol i di ne
-2,4-dione 18

5-[(4- aninoquinazolin-6-y|)nethy|ene]-1 3-thiazolidine-2,

4-di one 19

5-1(4- pi peridin-1- quU|nazoI|n 6-yl ) nmet hyl ene] - 1, 3-thi azo

l'idi ne-2,4-dione 20

5-[ (4- nor phol i n- 4-yl qui nazol i n-6-yl ) met hyl ene]

-1, 3-thiazolidine-2,4-dione 21 5-{

5L 4- (benzyl @mhag) '1@%% o o1¥5-JITREMYIREE!  3-thiazolidine-2,4-di

}-1, 3-thi [qol %lﬁ% 2, 4- db h %% Ylefic HzOTIEIme” one

6|5I dl[ ﬁe( gg i@gﬁ/ 8xo g31%U(Llr113§l(izr(?z|1r1|thraceny i ]yBE e‘mér enefﬂ 3 thlazoh ine- 8 4-dione
5-({4-[ (pyridin-2-yl net hyl ) am no] qui nazol i n- 6-y1} net hyl en

7e) - 1, 3- t (9-[42,8tdithiare-~123-Uenzdiliomel- 241)methylene]-1 3-thiazolidine 2,4-dione

I
82) (g_’43[ t( (I%&él gqllgdg’lll%drge QEthr{g)pg{?@n g%/%glgq%;lzege) l 3-th1az011d1ne 3/ 4edri]one

931-UI{ ﬁa[zg)lzl ?:l genzoﬁ}ran %eyrl ﬁ‘lzp g)d%gft 1a¥ol alge %l ]

1-{6- [ (25. ﬁjd[hgtﬁ?rﬁ_o?eohm a,zqg)diﬂodszzr uéﬂzgxe&ﬁ) gl;/qt er% %ﬂ;ﬁefﬁ

in-4- vk, pekid 4-car boxyl ate 46
1-{6- [(2‘J 8?%X§ I %Bnﬁla20|ldln 5-yl i dene) net hyl ] qui nazo

111 n- 4-yl 3A1,3-bprldidxal-6-y2Bethylene)-2-imino-1,3-thiazolidin-4-one
5-{[4- (4-net hyl pi perazi n-1-yl)quinazol i n-6-yl ] nmet hyl ene} -
12, 3-thi afz-@uilltﬁllmeﬁ 21H1P1h3d¢1tm@1azglldme 2.4-dione

Byt one:  Dkinolini s fpHbS St -one ° | MOy
$ ({4 [g&rﬁ AN RIRERL I b nazol i n-6-y1 b

1ethylen azoI| I ne-

1% (3 [ ?h( 45J@3|amgeﬂh>nlbgﬁad d]lm&zalslﬂmmmeb%lﬁzdlhlm hyjisie} -

, i azol i di ne- -

16- ({ 4- [45-(Q—Phhmh—ylhmiah(ylln)-@-lypaethyihem)élihmlz@lm]nmazledlom& 6-yl }me
thyl ene)-1, 3- thiazolidine-2,4-di

17 5-(4- Dlmethylammo quinazolin- 6-y1methylene) thiazolidine-2,4-dione

18 5-[(4-aminoquinazolin-6-yl)methylene]-1,3-thiazolidine-2,4-dione

19 5-[(4-piperidin-1-ylquinazolin-6-yl)methylene]-1,3-thiazolidine-2,4-dione

20 5-[(4-morpholin-4-ylquinazolin-6-yl)methylene]-1,3-thiazolidine-2,4-dione

21 5-{[4-(benzylamino)quinazolin-6-ylJmethylene}-1,3-thiazolidine-2,4-dione

22 5-{[4-(diethylamino)quinazolin-6-yl]methylene}-1,3-thiazolidine-2,4-dione

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

24 5-({4-[(pyridin-3-ylmethyl)amino]quinazolin-6-yl } methylene)-1,3-thiazolidine-2,4-
dione

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

2% ethyl 1-{6-[(2,4-dioxo-1,3-thiazolidin-5-ylidene)methyl]quinazolin-4-

yl}piperidine-4-carboxylate



33 5-{
[4-(4- et hyl pi peridin-1-yl)quinazolin-6-yl]nethylene}-1,3
-thi azolidine-2,4- dione 34
5-{[4- (4- hydr oxypi peri di n-1-yl ) qui nazol i n-6-yl ] met hyl ene}
-1,3-thiazolidine-2,4- dione }; [6-(2,4-Di o x o-th i
azol i di n-5 -yl i den emeth yl)-quinazolin -4-yl ]
- pi peridine-4- 35 carboxylic acid 36
1-[6- (2, 4- D oxo-thiazolidin-5-ylidenenethyl)-quinazolin-4
-yl ]-piperidine-3- carboxylic acid 37
1-[ 6- (2, #rtDueya-= {d[(@z0dibeh-n-35hiakb ERSOEIdRME et R@ARALbIN-4-y1 }-L-
yI] pyrlghlﬁfne 2- carboxylic acid 38

- (4- Met ylanlno qui nazol i n- 6- ylnethylene) t hi azol i di ne- 2
284 di oneS-{BB(4-methylpiperazin-1-yl)quinazolin-6-ylJmethylene}-1,3-thiazolidine-2,4-
5-(4- thﬁomw gui nazol i n- 6-yl et hyl ene) -t hi azol i di ne-2, 4-d

i one
22-1m no 1 ﬁ%}f bm dm 2rYop : eurlazr{gz 05(1?%1%2&011 tshl/lﬁleetlﬁ}gfne}hl azo
I|d|n4- 1ao1 10ne
36 | m no- 5{{44[49(4pﬂm0rdphmﬁ)puipaﬁdio+H-yﬂ}@iydmﬁn%yjrlemeﬂlytelnb)azal

di n- 4- othéazoKdine-2,4-dione
350: |md|ng i{Ef@d E%%gyl%}'ﬂe%ﬂ]nn?y%h%é in- yﬁmet ene l%n&?lazopdme 2,4-
5- (2- MetH9NC 21 benzot ri azol - 5-yl met hyl ene) -t hi azol i di ne- 2

4 di ones_(Ad[4-(2-phenylethyl)piperidin-1-yl]quinazolin-6-yl} methylene)-1,3-

(3 N@t@Mﬁfg ( %Qgégﬁgg?g)-S ylxéﬂhylene -¥%lazgi|d?ne-2

, 4- di one Et hyl - 3H benzoi m dazol - | met h

ne) -t hi %d[ﬂ (Admﬁ@yh)lpm@prbhgl)qgmazolm 6- yl]methy ene}-1, thlazohdlne 2,4-
E {[ 1- (4dmh@nylbutyl)-lkkben2|n1dazo| 6- yl]nethylene

1, 3-t hj
5. (1 pright o BB p%adﬂ*e%’%?)ﬁﬁ%lgzzOéﬁl-%ymeﬁg 1585 dris riapoljdine-2.4-
thlazoI|§ Ke- 2, 4- di one

-1 (1- {2t {eZ, 44D16k0}dnazlmiatliny5 -y hdereyleftst hydinazolin-4-yl]-piperidine-4-
3?-1kkben@ﬁm5gaz@hd6 yl ) met hyl ene] - 1, 3-
t hi azol i
36- ({1- zijégrfﬁ &lm&m%ﬂeﬁ “Hyeqremathybrivazaln orvibpipeyidioe-3-

hyl ene) - ®@ExviigRgido| i di ne- 2, 4- di one
1-[6-(2,4-Dioxo-thiazolidin-5-ylidenemethyl)-quinazolin-4-yl]-pyrrolidine-2-

27

37 carboxylic acid

38 5-(4-Methylamino-quinazolin-6-ylmethylene)-thiazolidine-2,4-dione

39 5-(4-Methoxy-quinazolin-6-ylmethylene)-thiazolidine-2,4-dione

40 2-Imino-5-(4-methylamino-quinazolin-6-ylmethylene)-thiazolidin-4-one

41 2-Imino-5-(4-piperidine-quinazolin-6-ylmethylene)-thiazolidin-4-one

42 2-Imino-5-(4-dimethylamino-quinazolin-6-ylmethylene)-thiazolidin-4-one

43 5-(2-Methyl-2H-benzotriazol-5-ylmethylene)-thiazolidine-2,4-dione

44 5-(3-Methyl-3H-benzotriazol-5-ylmethylene)-thiazolidine-2,4-dione

45 5-(3-Ethyl-3H-benzoimidazol-5-ylmethylene)-thiazolidine-2,4-dione

46 5-{[1-(4-phenylbutyl)-1H-benzimidazol-6-yl|methylene}-1,3-thiazolidine-2,4-

dione



50 net hyl

4-{6-[ (2, 4-di oxo-1, 3-thiazolidin-5-ylidene)nethyl]-1H ben

zi m dazol -1- yl }cycl ohexanecar boxyl ate 51 5-({

1-[ 2- (5-nmet hoxy-| Hindol - 3-y1) et hyl ] - 1H benzi m dazol - 6-yl

}ethyl ene)-1,3- thiazolidiney2, 4-dione 52

5-({1-[(1-nmet hyl -1 H pyrazol - 4-yl) et hyl ]

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

t hi azol i di ne- 2, 4-di one 53

5-({1-[2-(3, 4-di net hoxyphenyl ) et hyl ] -1 H benzi m dazol - 6-yl
nethyle

(1 [25n fu- I%ﬁg#os?e?:%ﬁ?ﬁ%@%ﬁ?ﬁ%ﬁﬂﬁ%ﬁﬁ%ﬂﬂa Aeapliiger2. 4-dione
& (1 Ll er @P@?@Pﬁgﬁyéeh?ﬁ]fthiﬁ Bhepsiidezel-Sulyiepenel-1.3-

t hyl ene)t ![“Zgl ¢y SPNEi ne- 2, 4- di one 56
4-{ 6- [ ( 254 dj2owonydrdxyiphe@d Rt liyd]- HDeykindéire)-681 iydthylbit)bieh
%ln1dazqmuhoh&h@gyp&gﬂgxanecarboxyl|c acid 57

SS | E:II( :,]el ;I(I)lbtlfllt wqﬁg [(legglzc;xgn ld? Zhlazo?ld}{l-g-n}aaeb eS t%lrl] Jngbenmmldazol 1-

5- ({ 1- [ 2¢wyiehssanesaibexdrtes- yi ) et hyl ] - 1H benzi ni dazol - 6-y
} met hy| 80€0)-f2L(53methbkp2 Hl-indblr®B-yBethyldi 101 Bernidazol-6-yl } methylene)-1,3-
-({1-[ahﬁgopmﬁagxy&bﬁpyl)ethyl] 1H benzi m dazol - 6-yl } net

SEyl{ [ege% 351 gﬁd gla? gr(‘g §Qﬂaf0 1@@%%y% &PSPZI%HW?IFT%WH%%W&eHe) 1,3-

}-1, 3- thh5¥81 di one 61

5

52 {[7 ( 25-@131t-[139@6y436mwh©x-ybhbd§¢)@ﬂiyn]iﬁabehziﬁﬁdalz])ln@-tyt}yﬁethylene)-1,3-
ne}-1, %%ﬁbﬂcﬁﬁé-izwi -fien®, 4- di one 62 el |
-4l e igﬁgge Ly AR T A3R0L 8 t)oh BB NS ey 13-
5-[(1- pﬂ&ﬁVP PAS dazol - 6- yI ) met hyl ene] - 1, 3- t hi azol
Sgl ne- 2, 454 lep¥e(trifidoromethyl)benzyl]-1H-benzimidazol-6- yl}methylene) 1,3-
QUi noxgldzBHiny-21edibyé ene-t hi azol i di ne- 2, 4-di one

4-{6-[(2,4-dioxo-1,3-thiazolidin-5-ylidene)methyl]-1H-benzimidazol-1-

36 yl}cyclohexanecarboxylic acid

57 5-[(1-isobutyl-1H-benzimidazol-6-yl)methylene]-1,3-thiazolidine-2,4-dione
5-({1-[2-(1,3-benzodioxol-4-yl)ethyl]-1H-benzimidazol-6-yl } methylene)-1,3-

58 ST .
thiazolidine-2,4-dione
5-({1-[2-(2-phenoxyphenyl)ethyl]-1H-benzimidazol-6-yl } methylene)-1,3-

59 ST .
thiazolidine-2,4-dione

60 5-{[1-(3,3-diphenylpropyl)-1H-benzimidazol-6-ylJmethylene}-1,3-thiazolidine-2,4-
dione

61 5-{[1-(2-methoxybenzyl)-1H-benzimidazol-6-yl|methylene}-1,3-thiazolidine-2,4-
dione

62 5-{[1-(3-furylmethyl)-1H-benzimidazol-6-yl|methylene }-1,3-thiazolidine-2,4-
dione

63 5-[(1-propyl-1H-benzimidazol-6-yl)methylene]-1,3-thiazolidine-2,4-dione

64 5-Quinoxalin-6-ylmethylene-thiazolidine-2,4-dione

65 5-Quinoxalin-6-ylmethylene-2-thioxo-thiazolidin-4-one

66 2-Imino-5-quinoxalin-6-ylmethylene-thiazolidin-4-one



65 5- Qui noxal i n-6-yl met hyl ene- 2-t hi oxo-t hi azol i di n- 4-one
66 2-1m no-5-qui noxal i n-6-yl net hyl ene-t hi azol i di n-4-one
48 67
5- Benzot hi azol - 6-yl et hyl ene-t hi azol i di ne-2, 4-di one 68
5- (3- Met hyl - benzof ur an- 5-yl net iyl ene) -t hi azol i di ne-2, 4-d
one 69 5 -(2-Bronp-3 -nethyl -benzofuran-5 -yl in
et hyl ene) -t hi azol i di ne-2, 4-di one 70
5- ( 3- br ono- benzof uran- 5-yl met hyl ene) -t hi azol i di ne-2, 4-di o
ne 71
o3: [5- (2. 45000 Micaa0l Sl b SIRRETRLAgh - benzof ur an- 3
-yl]-acrylic acid yl  “ester
68- [ 5- (2, ﬁ(ﬂwmfltﬂehaifaﬂahcﬂ vinfethyl érdgiearilidide) 2, delivhef ur an- 3
-yl]-acrylic acid 73
68- [ 3- ( 3- XD BRomdFemetly hbenzgfurg-dyytmsthylehdrihorolidine-34ydineg

Iene] zoli-din 2, 4-di

( (3- {5§1? SromespesliraisSphnehy epa*@w@%flﬁéneshﬁa? hyl ]-1-
benZOf ur gz 4Y3idRY- Qﬁ’az%hﬁi'ﬁoy B/Di@én‘élﬂeﬂ@geoe?léo%nhy 1) acryhc acid ethyl
T1- ((3-{5; 4-di oxo-1, 3-thi azoli di n-5-yl i dene) nethyl] - 1-
benzofuran 3- yl}prop- 2- enoyl) D-prolinate 76 (5-({
73-[ (3- 0X3>{5'3E?¥ @184(6 ﬁh%oilldﬁﬁl ﬂpgﬁ@enlem%ﬂlyc? B’én]zoﬂlré?lgﬁ%ﬂfa!&fﬁf& aRid

-yl}nethyle azol 1 di ne-2 i one

5-({3-[3 | - QX 14 :
735-y1 ) rre5 B 3np1 eﬂfc!lﬁl ag;[f}Bg&ﬁe) be%Eo%lra)(f)lneyljma%gé@ Yhidboli-dine
1-(3- 5- dIOXO 1, 3-thiazolidin-5-ylidene)nmethyl]-1-b
sgnzof ur aMeBLyl Y1(§3pt DP22-dinwyl -thigspldin rhayledeng)methyl]-1 benlofuran 3-
N—cyclohﬁ*mbpSZ@ﬁprﬁﬂmadloxo | ,3-thiazolidin-5-ylidene)m

ethyl]-1 % waé 1"51!15%&5%{!1 ﬁ%r ih rfe}‘? 1-be zofuran 3-
78- { 5- 2“‘% (hhexeilig &)r‘ﬂi3 Y- 1 Pepas
ofBraL(Sy $W%§@Fﬁ9%b %ydroxyethyl)acrylan?ﬁe 81

7 cycl ob@t§fB-[8-0%e- B{p&rréhdhmebepl—pitopﬁl{em laglpil i ietinneforant 5-gdig neejhmlene)-
t hyl ] - 1t Behiagedlidigen2, 3-dione

5-({3-[3-morpholin-4-yl-3-oxoprop-1-en-1-yl]-1-benzofuran-5-yl } methylene)-1,3-

7 thiazolidine-2,4-dione

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

79 N-cyclohexyl-3-{5-[(2,4-dioxo-1,3-thiazolidin-5-ylidene)methyl]-1-benzofuran-3-
yl}-N-methylacrylamide
3-{5-[(2,4-dioxo0-1,3-thiazolidin-5-ylidene)methyl]-1-benzofuran-3-yl } -N-ethyl-N-

80 ;
(2-hydroxyethyl)acrylamide

21 N-cyclobutyl-3-{5-[(2,4-dioxo0-1,3-thiazolidin-5-ylidene)methyl]-1-benzofuran-3-
yl}tacrylamide
5-({3-[3-azetidin-1-yl-3-oxoprop-1-en-1-yl]-1-benzofuran-5-yl  methylene)-1,3-

82 S )
thiazolidine-2,4-dione

23 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-

84 A )
thiazolidine-2,4-dione

85 3-{5-[(2,4-diox0-1,3-thiazolidin-5-ylidene)methyl]-1-benzofuran-3-yl } -N-

piperidin-1-ylacrylamide



cryl
-({3
-yl } et
3
1

yl}
5-(
5-y
5-(
yl']

yl'}
5-(
yl'}
3-{
0

am de 82

-[ 3-azetidi n-1-yl - 3-oxoprop-1-en-1-yl]-1-benzof uran-

hyl ene) -1, 3- thiazolidine-2,4-dione 83

-[3-(1, 3-di hydro-2Hi soi ndol - 2-yl ) - 3- oxoprop-1 - en-1-

- benzof ur an- 5- 49

nmet hyl ene) -1, 3-t hi azol i di ne-2, 4-di one 84

{3-[ 3-azepan- 1-yl - 3- oxoprop-| -en-1-yl ] - 1- benzof ur an- 5-

nmet hyl ene) - 1, 3- thiazolidine-2, 4-dione 85

5-[(2, 4-di oxo-1, 3-thiazolidin-5-ylidene)nethyl]-1-benz

f ur an- 33y by ¢M-dfixper 3-ehiavolidinl RETiddn_metey 49 -behbofuran-3-yl } -N-(pyridin-

88- {5- [ ( 23 4pltBNRchyidnidai azol i di n-5-ylidene) met hyl ]-1- benz

f -3-yl}- din- 3-
i cvel onstiobe B (Sl Gt B e

ethyl]-1I

| met hyl | anj de 87
yl et hyl) acr yrﬁgieﬁg)@. il lybrheyrfuran-3-

vipesaylemidean- 3- yl }acryl ani de 88

5-({3-] 3545&[@(4%%2@%@52@1 ifrlyk)oxép&isqp&pmjh]: £B8ehzo¥irhn-5:

8Benzof ur @By Wnb TR
89

tMlashRhinelz 3= dibheazol i di ne-"2, 4-di one

) cycl ohdipwgloheptyls3 {1 p 4(244-dicgrol- 3-tBazofidiy diviidens) methy i debrapofuran-3-

net hyl ] -

9-1-benz

vl geylamider an- 3- yl }acryl ami de 90

5-({3-] Bs.iia- @ M8 8- HIRY O RA - Yo oo R OB PRI r-68zb fithn-5-

yl } met h

r - . . g .
HEADIENE)- pethiazolidine2 dgigne . - o

N- cycl opdryglopentys3-{{ 64(44-dicarel, 3-{18azohidinz iylidéns) ety il debrapoturan-3-

met hyl ] -
3-[5-(2,

92yl ]-pro

3-[5- (2,

vl; beylaoider an- 3- yl }acryl ami de 92

. L h . . ] ¢ 2
f‘-ﬁ%@ﬂb&ég&dﬁﬁ%ohging%gg%%ﬂeg%ﬂ%méﬁﬂ)ﬁlrﬁgﬂ%-ﬂff)ﬁgné acid
%— *%&%-thiazolidin-5-y|idenenethyl)-benzofuran-s

=yl ]-propioni cid,94 ... . N

987 1 5. ( 3- DK ST et I lding-viigsnspresobehepgp a2 s apieny acid

911 ene] - thy -?f—% -dxglﬁgﬁ)gﬁ(ﬁﬁ- lqgllgpnrgpyl)-benzofuran-S-ylmethylene]-thiazol-idine-2,4-
dione

05 6-(2,4-Dioxo-thiazolidin-5-ylidenemethyl)-2,3-dihydro-benzo[ 1,4]oxazine-4-
carboxylic acid tert-butyl ester

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]Joxazin-6-ylmethylene)-thiazolidine-2,4-
dione

08 5-(4-Acetyl-3,4-dihydro-2H-benzol 1,4 ]oxazin-6-ylmethylene)-thiazolidine-2,4-
dione

99 6-(2,4-Dioxo-thiazolidin-5-ylidenemethyl)-benzo[ 1,4 Joxazine-4-carboxylic acid
tert-butyl ester

100 [6-(2,4-Dioxo-thiazolidin-5-ylidenemethyl)-3-ox0-2,3-dihydro-benzo[ 1,4]-oxazin-
4-yl]-acetic acid methyl ester
N-Benzyl-2-[6-(2,4-dioxo-thiazolidin-5-ylidenemethyl)-3-ox0-2,3-dihydro-

101 . .
benzo| 1,4]Joxazin-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-ox0-3,4-dihydro-2H-benzol 1,4]oxazin-6-ylmethylene)-thiazolidine-

2,4-dione
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95
6- (2, 4- D oxo-thiazolidin-5-ylidenenethyl)-2,3-di hydro-ben
zo[ 1, 4] oxazine-4- carboxylic acid tert-butyl ester 96
5- (3, 4- D hydr o- 2H benzo[ 1, 4] oxazi n- 6-yl net hyl ene) -t hi azo
idine-2,4-dione 97 5-(4-B 4,
enzoyl - 3, 4-di hydr o- 2H benzo[ 1, 4] oxazi n- 6-yl net hyl ene) -t hi
azol i dine-2,4- dione 98
5- (4- Acetyl - 3, 4-di hydr o- 2H benzo[ 1, 4] oxazi n- 6-yl et hyl ene
) thiazolidine 2,4- dione 99

(2, 4- Di 0x0- zolidin yI|d nenethyl benzol
1P4 4] oxazif CJPO& 1%6%%6’74"?8'55\361[“& eoe-thigrolifling iopgo
[6- (2, 4-Di oxo-thiazolidin-5-ylidenenethyl)-3-o0xo0-2, 3-di hy
1@5 o— benzsﬂ(i-Aﬂin@mﬁidﬂd}is%xxidl.saﬁﬁfeﬂm@l@)-qlimhbmle-z?@a%e 101

enzyI 2-[6-(2, 4-di oxo-t hi azol i di n-5- ﬁ@édenenethy - 0X0-
196 3. di hy 2 B Phensietbyny-pesedyppsSalyeihyne)-Hrgzedding - dlone
5- (4-Butyl - 3- oxo- 3, 4- di hydr o- 2H benzo[ 1, 4] oxazi n- 6-yl neth

ene) =50
lgzzy 3%2%%&§1iﬁgﬁﬁa%§aﬁ l&%ﬂy&?%tﬁa%@gﬁ?%241o %Ethylene
)-thiazolidine- 2,4-dione 50 104
168 ( 2- ChISEBemzbEmZ@IomtﬁazoﬂS—Syylmetliyjdnenm)azdlfdimb,midmme- 2, 4-di
one 105

1853 Among-enz el dLLR A8 Shn e Rt dhaL e b AL AR | 0 ne- 2
5 (3- Phenyl et hynyl - benzof ur an- 5-yl et hyl ene) -t hi azol i di ne

11@, 4- di gne-Cakbdxymethyl- benzofuran 6-ylmethylene)-thiazolidine-2,4-dione
5 Benzo[l 2, 5]th|ad|azol 5-yl met hyl eéne-t hi azol i di ne- 2, 4-

151 Benzo[51(,3ﬂ?IQP@x%rﬂll@f?ola-”*Sﬁlwdﬁ%bﬂ}ﬂoﬁﬁén'@fﬁhéﬁ‘@meﬁ?h@iazpﬁdip@'za“'dione
ne 109

12 ( 2- MLt AR M &Y B RS ARh Bl RZE e 2. 4-

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

The ftoHifd ttdrinbdiate aldehydes are commercially available: 2 2-Difluoro-1,3-
5- (3-Brono- 2-fl uoro- 2, 3-di hydr o- benzof ur an- ylnethylene)

benmd@z@]erﬁpa{bogldph@d@dé -Benzodioxole-5-carboxaldehyde, 1,4- Benzod10gan-6-
c%rﬁé%l@hg/%,cb: Rﬁﬁ%o%o%,%—ﬂﬁlywo@&tnl% gr{%@ ce{rp)lllaé%/dedﬁ Q%igyﬁb-dl

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 60A, 40x30mm (up to
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The follow ng internedi ate al dehydes are comercially
avai l able: 2,2-Di fluoro-1, 3-

benzodi oxol e- 5- car boxal dehyde,

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

9, 10- Di oxo0-9, 10-di hydr o- anthracene 2- car bal dehyde,

2, 3- Di hydr o-

benzo[ b] f ur an- 5- car boxal dehyde, 3- Met hoxy- 4, 5- m

et hyl enedi oxybenzal dehyde. 5 Thi azol i di nedi one and
1 ®roghaori 40360 sincQiprrerlg). aAll the pualitaivine wetapeformedd atith a gradient of

I S r synt hesi zed according to the protocols as
h%ﬁﬂﬁ?%ﬁgﬂxggﬁgﬁr The HPLC, NVR and MS data provided in

t he exanpl es descri bed bel ow were obtai ned as foll owed:
ItEafedifO | UPRp A ST SF SIUIRRL-1 ek fonX 4.6 mm  Condi ti ons:
MeCN/ H20, 5 to 100% (8 mn), nmax plot 230-400 nm WMass
spectra: PE-SCIEX APl 150 EX (APCI and 10 ESI), LC/ MS
spectra: Waters ZMD (FS)Q - Bruker DPX-300MHz. The
i fi ' ol | owed: Preparative HPLC
Waters Prep LC 4000 Sy i e oM th colunms Prep
Nova- Pak HR C186 pm 60th, 40x30nm {up to 51 100ng) or
40x300 mm (up to 1g). Al the purifications were
performed with a gradient of M H20 0. 09% TFA.
Intermediate 1. Preparation of 5-fornyl-I-benzofuran O

YOH 5 Step | Ethyl-2-fornyl -4-bronophenoxy acetate: A
StﬁerEthvﬂ -pforByhddiomaphenoknietidigde (50g, 0.248npl),

| brf?rgnoa}g%%)%q ﬂ(}%fb(%g%a ,{gﬁé‘ﬁ;a%’@rqolf Fﬁlai%%?m%&f gg (42g,,0.248mol)

aﬁdwgzcea(ﬁagoo 4ombRtinds DRE R00he) ads afged dtIRT ffra 28 Thit regktion
with water. The m xture was extracted with 10
rrawfqm%félrféed g Bltvarp dilutegaila yatgr  Hhegpixgie afag extracted with

&Hérr(%%dlgo%%%d %ﬁqﬁlnﬁ C?*EM §o§cefn%%fm ks gl%e Qﬁ%@%ﬂm BOPSYmyl-

tate as a so
44bfﬁmomnax5f acemte phiend09s) acetdle. aci d

Step II: 4-Bromo-2-formylphenoxy acetic acid:

A mixture of ethyl-2-formyl-4-bromophenoxy acetate (60g, 0.209mol), LiOH (7.5g,
0.31mol), THF (250mL) and water (100mL) was stirred at RT for 24h. The reaction
mixture was concentrated under reduce pressure and residue acidified with 1.5N HCl to
pH=2. The solid precipitate obtained was filtered and dried to give 4-bromo-2-
formylphenoxy acetic acid (50g, 94%).

Step I11: 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 HCI (500mL) and refluxed for 2h.

The reaction mixture was then concentrated under vacuum and product extracted with pet.
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A m xture of ethyl-2-fornyl-4-bronophenoxy acetate (60g,
0.209nm0l1), LiOH (7.5g, 031nol), THE (250nL) and water (I
OOmL) was stirred at RT for 24h. The reaction 15 m xture
was concentrated under reduce pressure and residue
acidified with 1.5N HO to pkF2. The solid precipitate
obtai ned was filtered and dried to give 4-brono-2-

formyl phenoxy acetic acid (50g, 94% . Step Il1: 5-Brono-
| -benzofuran: To a m xture of 2-fornyl-4-bronophenoxy
acetic acid (50g, 0.192npl), sodium acetate 20 (100g,
ech(BrxﬁO()mLh The erganicleyat Wa50ishgd with 1000Nwd€ Oaddetonget i

anh ortions ri a perjod, of 3h. The
TR T G S Dt &f 105 B R Pols I MBS vent
was rennved by dlstlllatlon and residue diluted with 3N
SHEITVE 50QMnY1- bdnsdFhidx €Pl1 £ i@rscRdie 2 fdtexh@pltg)on m xture was

then concentrated under vacuum and product extracted with

Apaixturg pf Seyprap- 1¢ Bsozoinan (0. méwg.(@,aag @-033pal), beld st dry THE
(%’Sl%lﬂgl]ﬂg(%lr %enz 0 pzlrgl{aeﬁ\%(s ré‘g&%‘ﬁ IB%@EJ zItoetg ste\)Qa)?gi]dF{gd a Folutlon of 5-

bioingp 1 lb\e{nzcﬁuﬁﬁ (B in ZSﬁﬂZ@ﬁ dti &rHK) Rk aocbmassthh enmwlat (ﬁ@ppear and
le 9): A mxture of 5-brono-|-benzofuran
al(lct a@@g)dry

exa
re(fblxgg for @0@318%% fhjhe rqastipn rrewgq Wi them ceplgd tped0”
Iy
DAAEES o4F i )-TRRARRIFo IS Sy e HRE 0108 petB 1 O o niiure
wab thinycodlefFfo 8% smiavidified vith BN HOI tr pléF3 apieiared dod30min. The
ref.l uxed for a ot her 2h The reaction m xture s, the
A g ke Bih e (SRS Cemc e ih fPRlat IR
(30200hY,) Wed HBSAwitA bRfe hAd dBed gk Q8Ivelt Wwaltembt&l ﬁrﬁl@f’%dﬁﬁm and
mxture was then cooled to OC and acidified wth

puwfigri-by2calwein @hmmaqura}dw @enihica J¢ dpatOether4ctli @y tmgx\teuﬁr é)rmyl 1-

EERgraEBEoe Eoa T e hEGE SR BFH AR il e

sol vent was renoved under vacuum and purified by col um
chromat ogr aphy over silica gel (pet. ether/CHCl2) to

glve 5- fornyl-l- benzofuran (Zg 54% as a liquid. LG Ms:
e e Rite 2 B |-G e 4 Aeeaizaltl et |@xazine-6-

P ‘f tion o | N h
—%ﬁ%a%@&ﬁ - 3- 0x0- 3, 4- di hydr o- 2H benzo[ 1, 4] oxazi ne- 6-

o
LI
0o~ °N
| o
Step I: 2-(N-methylamino)-phenol:

1g of benzoxazole was dissolved in 20 ml of THF. 0.9g of NaBH,4 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.
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carbaldeh o O'~5¢ N/ H O Step 1:

2- (N- net hyl am no) - phenol : 20 I g of benzoxazol e was

di ssolved in 20 m of THF. 0.9g of NaBH4 were added under
nitrogen and stirring. The suspension was cooled to 0C
and 0.86 m of acetic acid digsolved in 5m THE were

sl oWy added, keeping the reaction tenperature bel ow 5C
The reaction was stirred at OC for 30 m nutes and for
further 12 hours at roomtenperature. The reaction

m xture was again cooled to OC and 50m of sat. NH4C

Tee kambinnd weyaeicdalceswe5vashed fvith lbyine, Thedpivas ke Sdraad ﬁltered.

REFBA 01 ot AR Oq BAYTE 2N DyRrey eV TeRdk w t
brine, dried over MgpSH and flltered. Rermoval of the

s&%lmeeﬁfvmm@&an%Gxdzﬂ{ 34%66 2- (N- et hyl am' no) phenol .
St e Met hyl - 4H-benzo] q}oxa2|n 3-one

lgof Ek(h%mntyylamlm@)plm@lmre wesselv glsfcblllqréﬁ)ﬂinnf(xilﬁr’v@d cbfs' dhegddition of
lé\%{ !’é}?’é’é’?%\éﬁ{%ﬁ) f v%{glj tI‘och[i}ls gu eésxé'rp wgs &{deﬁ% OWI}']Nger Wi %r}ous stirring

suspensit on or ous
aSblution 6P 1g anhlbtdaﬁé’tyl@hlolldg iDficeforeThy maeteinylhﬁdnlre fwrad etutréti for 2
acetone. The reaction mxture was stirred for 2 hours
hpys at faoRplepResFEe. Thedayeay weks sppyrated e bl afearic layrewat yafmeé with

waft¥ §hd WASq Y&z REds ! tﬁer%@?at%ﬂh@&}l?&t HET d'\Jﬁlzx§84 ké%ﬂn 30

evaporat i ng the sol vent e We's T aken up
nmDNDVanaig of §,00; K2CRidee ned tddbuiryamas idagedsit Gﬁ?Cyfomdditional 2

heated at..70C for dit 0 e c
hQa. o8 P licony araTo T L1 20 et i St atag ) theBraanic
la‘%ﬂﬁﬁé @asﬂeé%% rwikle@ 1 Nasted s Wikt Brith. e FGhaifig opdantd faler was

brine. The remai ning organic |layer was dried over N%
slipmling

dacﬁﬂowrll\ﬂg%@@dnd fitard. WH3A¢ vap @b ved dederrediicee rassuze
f.f or.di n

15k R mene e lovrins ahe. step 111

4- Met hyl - 3- oxo- 3, 4 di hydr o- 2H benzo[ 1, 4] oxazine-6 15 Ig

Sedp 1A CNethelr B osoS peditd @dhol IH-benAol 1, Doihzife-6- M of
ni tromet hane were added to di ssol ve

1g of AICI; 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 NaHCO; and brine. After drying over MgSQj 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-ox0-3,4-dihydro-2H-benzol 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

Al Cl 3, and the solution was cooled to OC

4- Met hyl - 4H benzo[ 1, 4] oxazi n- 3-one (0.5g, 3.06 mol)

di ssol ved in DCM was added to the above solution and
stirred for 15 mnutes at OC. To this solution was
further added 0.36nl of bis-ch}oronethyl-nmethylether in
DCM The reaction was stirred at 0OC for 15 m nutes and
at roomtenperature for 3h. The crude 20 reaction m xture
was then poured onto ice, the |ayers were separated and
the organi c phase was washed with NaHCO3 and bri ne.
After drying over MgSO4 and filtr&tion the solvent was
evapor at ed, which affordemd0. crude product. The
dark oil was purified by[]EbI chr Bmat ogr aphy usi ng

Et OAc and cycl ohexane as ?\I , affording 0.2g (37% of
4-

met hyl - 3- oxo- 3, 4- di hydr o- 2|H- benzo[ 1, 4] oxazi ne- 6- car bal deh
yde as colourless solid. 25 HPLC. 2.07 min. LCMS: MZ
SET: 4 Mhyim Ruqith 97 384N 41b 0L Amedi ate 3: Preparation
of 4-met hyl - 3, 4- di hydr o- ZH benzo[ 1, 4] oxazi ne- 7- car bal dehyd
09754f Q}(N mbth@taﬁpno) -phenol were dissolved in 50ml acetone, followed by the

B R e R SR SR Ghppsoution
of@%b@%@lb%ééﬁ@me%’%&é&nTﬁé re%gtl&lf mfg@g%vag isesed Y&@Z'H&’ours under

water. To this suspension was added slowy a solution
rgfux2Agggnaovagévaporabst ind 28 Omh oREKR dmwereThdded artthie organic layer was

d d fl A
R S B G o B R Ol Bl G I PR over
MYERNA filayed. BEAc WashadveXuiddr fedliced prek¥oke iistdihg M dﬂ(’%:llre 4-

brine. The renai n@@g organi c |l ayer was dried over
mgHy1-Bi4-dihgdio2H-beoat L exaziseoved under reduced pressure

af f or di ng g of pure 4-

G AR IR B o

W’a§ a@dddomdmgmamdreaad)namﬁ Ieard avd a,lcloaéd Qﬁcatfgwc}&mmm 1ml
of NaAc in water was added and stirred while a brown
ongAgvarswp@f wiag addpdaangd jstirrggy while a brown oil was formed. The oil was

extracted with DCM. The organic layer was washed with brine, dried and evaporated to
dryness, affording 0.18g (76%) of 4-methyl-3,4-dihydro-2H-benzo| 1,4]oxazine-7-

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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extracted wth DCM The organic | ayer was washed with
brine, dried and evaporated to 15 dryness, affording
0.18g (76% of

4- et hyl - 3, 4-di hydr o- 2H benzo[ 1, 4] oxazi ne- 7- car bal dehyde
as colourless solid. LGMs: MZ ESI: 1.37 min, 178.35
(M+l). Internediate 4: Preparation of

1, 3- D hydr oi sobenzof uran-5-carbal dehyde O / H 0 55

Step I (1, 3-Di hydro-isobenzofuran-5-yl)-nethanol In a
round bottom flask with reflux condenser were placed I. Qg
Step IﬂBFthVdrwilwbemmﬁeri}wnaethmm 08g of propargyli c
alcoh in | noI fol | owed by t tio
155 M ptep Sk PrHERGY SIS RESS WO e o P Tred-y loxy-

f hé‘hﬁtﬁ@OS 8t 1@51 SIRAM Porh BRSO HN SwedB\Ethe @88t ibR Bf
p\/\%é, heat ed %p @by%iél CI e the reaction co? oﬁl}ft tur ne1

993@1g vaVrIS(rcramedylphos@htrébrhmdldayclléqrnder(WImOHrcatalyst)m@om

anal ysi s+ hovved co nvex t he startl
R TR e g P30 Bl e A S by e egpvetiow
rapidly exfiéralc 88cktirdihdathi2 OTLAT iRt sisakeivedMIStYletelddRvEaEIOWRS the starting

m xture was purified by flash chromatography usi tl?? 8/ 2

majeElab e ankyent vigsoreperatesopiuted WHASNCM R ediréged with H0, dried
o e A SRR BT AR TR i o

cﬂgl&iﬁhinAdDEDiBeﬂdh)fdp}ﬁBb f@dinkdll debihgléro-isobenzofuran-5-yl)-
( hydr o- | sobenzof ran 5- #% met hanol (440ny,

S)8 GRS SRYE §
1 1,1-Triacetoxy-1, 1-di hydro 1, 2- ben2| odoxol - 3( 1H) - one

StRas s MBiky doikSRASMan-{-darBAdeR:ddnmol ) was added and the
reaction was stirred at r.t. for 4h. The reaction m xture

(L5 Dibwdrdiisareabiviants - di-hethaanti(4dRmeas Pedadxwes diksoladrn RRAm! of

oy | AlefRs Bt -ufe S B b AR AR O PR R reBh

(P8 i3 26@b]) ks adild4ad tBe BQctidmwad M at M. £oiE8. Thd r&RtiFH ixture
149.18 (Mtl). Internmediate 5: Preparation of

wag deted ﬁ@m@]@é@b@pgéqymezx with NaOH 1N, 2x with H,O and dried over
MgSO,. 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
A
=

Step I: Quinolin-6-yl-methanol

5g of methyl quinoline-6-carboxylate was dissolved in dry THF. Under Argon was added
LiAlH4 IM in THF (2 eq.) at —20°C. The solution was stirred at that temperature for 1h.
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20 O H 0 Step I: Quinolin-6-yl-nmethanol 5g of nethyl

gui nol i ne- 6-car boxyl ate was di ssolved in dry THE Under

Argon was added LiAIH4 IMin THE (2 eq.) at-20C. The
solution was stirred at that tenperature for I h. 56

| sopropanol was slowy added gpd the crude filtered

t hrough celite and washed with DCM Concentrati on gave

3.6 g (85% of pure alcohol. HPLC. 1.10 min. LCMS: MZ

EST: 0.91 min, 160.43 (Mtl). Step 11:

Qui nol i ne- 6- car bal dehyde 5 2g of qui nolin-6-yl-nethano
Isspsopdnalsds\sédvly nd Xd\ndtbe cofle ktto2d warsugld ddde amdwadhed with DCM.

reaction m xture stirred for 5h. The crude filtered
CORFGUGHOBErED B RUSHREF SEtnsi vel y wi t h DOM

HPRRG enito d@inl PO-0BYR1/2-ESRS@o( B30160f43RM-€)al dehyde. HPLC
0.8 mn. LGMS: MZ ESI: 1.07 min, 158.37 (Mt1). 'H NWR
(DVBO-d6) (510.19 (s, 1H), 9.06 (t, J-3Hz, 1H), 8.6-8.66
Stap IL.ApginolgreiGsegraldehyde 7. 68 (dd, J-3Hz, 9Hz, 1H). 10 The

oL LU DS RAARA) LR MNTICH FEbrATE Ba0ahdeatSh TR

e Sul I’e’s materials ernedl ate

rddceamaitievafstided/férsh. The oadE d)tesdxBoakiecdite adahshebyde
NH 15 O HPLC 2.06 min. LGNS MZ EST: 1.26 nmin, 16231
extpy yely withNpRVi Boresnifgiiosgaveg. 4 (0370) phpuregldshyds, 1)

HP1ES ol TEobRIRoZ ¥ 187 diin 50 S 1D. 3PN (DRRTH) 610,19

(41 8h) DO 3Tz AH) Ne6-8-asahh QXY $.¢5 a5 H), mesdhidd, £s318r, OHz, 1H).

The following intermediate was synthesized accordingly using the suitable starting

materials :

Intermediate 6: Preparation of 3-Methyl-benzo[d]isoxazole-5-carbaldehyde

HPLC: 2.06 min. LC-MS: M/Z ESI: 1.26 min, 162.31 (M+1). '"H NMR (DMSO0-d6) &
10.10 (s, 1H), 8.52 (s, 1H), 8.16 (d, J=12Hz, 1H), 8.15 (s, 2H), 7.90 (d, J=9Hz, 1H), 2.63
(s, 3H).

Intermediate 7: Preparation of 4-Chloro-quinazoline-6-carboxylic acid methyl ester
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20 coy C 0 57 Step l: 4-Nitro isophthalic acid A

m xture of 3-nethyl-4-nitrobenzoic acid (150g, 0.825nvol),
pyridine (1.5L) and water (1.5L) was heated to retux. To
the hot reaction m xture was added KMO4 (I Onol) portion
wi se and reflux for 72h. The kot reaction m xture was
filtered through celite and washed 5 with hot water. The
filtrate was concentrated under vacuum residue dil uted
with water (750nL) and acidified with con. HCl at OC
The solid obtained was filtered, washed wth water and
Sthpi led- I‘ﬁtrde'mph@alﬂumido give 4-nitro isophthalic acid (989

56%).. Ch fi Met h |
Ao ! 3o o Retiorats, (s . yptiteo 1 9L aid water
( § Ilshl@éa’cé%l t@%ﬂ:{lx( %ghe Rot484BA mikfard®hhauel m%%ﬁ@%ol) portion

ed Pd/ (20% and hydrogenated at RT for
M@amdl r@ﬂumfmt tidhe Theshot ir¢actipe dnikturowgh fidtetedttbraughl celite and washed

V\!ltillo}%(ﬁ?\%%fi e i Ctlnlgr %732(85 %glgq%ltrgg gllfll? Lo hr\{lf.l_%lcﬁle. &futed with water
(ﬂ@nﬁ!)(ﬁn@fa@mﬁ@émﬁﬂbon 7H81 atR°E0 The l&l@blﬁtﬁmhdl las filtered, washed with
4- Ox0- 3. 4- di hydroqui nazol i ne-6-carboxylic acid A m xt ur e
wgter and digbundes BrgubE] focgieet-ait{orephtisnligagiddP$L.a3%00k or mani de

for 5h. The reaction m xture
T&gg@gooé dmma?ﬁ%alt a%‘agg acetone. The solid
precipitate thus obtal ned was stirred for 2h, filtered
and dried to ive,4-o o-3,4- 20
SEPHY; U arboxylic acid (11g, 6 1% . TLC,
T@'&' s%[u%foﬁ fo% 'YE&J? ?seghthalﬁc #oid §8g00 a%s ) !n\dglanol (L) was added Pd/C

ui nazol i 6-nmeth y car boxylate To a
(ZIB%MHddrydnfgenate&mt BT fordibh ¥ tie outioramoitineevB-fdrdiokyduigh celite and

RO TRRGH Lhehr funT e 4Amat S balisnoka P et a solid

T8OCCh®roform/Methanol, 7:3, Re=0.4

Step IIT: 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-oxo0-3,4-
dihydroquinazoline-6-carboxylic acid (11g, 61%).

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

Step IV: 4-0Ox0-3.4-dihydroquinazoline-6-methyl carboxylate

To a solution of 4-oxo0-3,4-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-oxo-3,4-dihydroquinazoline-6-

methyl carboxylate (24g, 92%) as a solid.
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5h. The reaction m xture was concentrated under vacuum
and crude taken in ethylacetate (250nL). The organic

| ayer was washed with 10% aqueous NaHCO3, water, brine
and dried. The solvent was renoved under vacuumto give
4- oxo- 3, 4- di hydr oqui nazol i ne-gg nethyl carboxyl ate (24g,
92% as a solid. 58 TLC, Chloroform Methanol, 8:2,
Rt=0.6 Step V: Methyl -4-chloroquinazoline-6-carbox | ate
A m xture of 4-oxo-3, 4-di hydroqui nol i n-6- net hyl

carboxyl ate (12g, 0.058npl) and 5 phosphoryl chloride
TLC8 Oiorofnas/Methtred, 8.2, Rebloux for 7h. Excess

phosphoryl chl oride was distilled off and crude taken in
ethyla cetate (250nL). The organic |ayer was washed with

SIQ% 20EROUS-hRFIIh S 8liMd b RBbow@LRr . brine and dried. The
sol vent Wwas renoved under vacuum and crude purified by

Ac ahixture chf orax@griagihydroqenolsi-pineihyelcarbegviatest Ky2gc048mol) and

' . t t [ .
hBPhGF e ElRTT A g S Fentsd do athpoly T £xps Sosphgsylehigrie was
dialledloffad Thide thitdn inedth@s cEbACSOML Y, TH orQarfi® ldyer Whs wixkled with

EST: 1.50 nmin, 223.19 (M+l). tH NVR (DVBO-d6) 8 8.66 (d,

1% aquepus NpHICOs gsoBiiops water) bring, @l digrgl. Thesobignt was sepoved under

v ]=8, . e di .
by Gt & At A o Dol o
paetthyt) te give metiop-4-dBoroGuitaz D esegcadboxydtdiyd Sg 34%) as a solid.
-é-chl oro[ﬂﬁi nol i ne- 6- car boxyl ate were strirred in 5 ni
T G fhEREtOM dsleREP O 1 eq. of DI EA at 60C for 24h.

: a : CH e
L A P O ML SRS PN s PR AR e, 11
8339f(k,i 1d)eRBDYddure.cHar 8. 5HRel Hp 71799t ep=8. 3z, HAD.G 9@ (s33Hi.N.
LCMs: MZ ESI: 1.19 mn, 219.17 (M+l). The follow ng
i nternmedi ate was synt hesi zed according to the synthesis
of internmediate 8: Internediate 9: Preparation

nﬁsﬁﬁé&%g ¥! B SHOMRRRHIRG - Rrir2 b RRXYchi® oAl T T IMv] ester

ester 5

N

7o |

200 mg of methyl-4-chloroquinoline-6-carboxylate were strirred in S ml MeOH in the
presence of leq. of DIEA at 60°C for 24h. MeOH was evaporated and the crude residue
was taken up in EtOAc and washed with NH4ClI 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-Methylamino-quinazoline-6-carboxylic acid methyl ester




10

coy N\HO HPLC 1.12 min. LCGMS: MZ ESI: 1.06 min,
218.31 (M+l). Internediate 10: Preparation of
4- Met hoxy- qui nazol i ne-6-carbaldehyde \\ N / H 5/00
This internedi ate was prepared according to the synthesis
of internediate 5 starting fragm 4-
Met hoxy- qui nazol i ne- 6-carboxylic acid nethyl ester. HPLC
1.41 min. LGMS: MZ EST: 1.24 mn, 18931 (MH).
Internmedi ate 11: Preparation of
4- Met hyl am no- qui nazol i ne- 6- carbal dehyde N N / H 10

[ [ p rgpared according to the
ting|from 4-
yl i Oacid nmethyl ester.
mn, 18834 (Mtl).

I nternedi ate 12: PrepaquNHn of O
4- Chl or o- qui nazol i ne- 6- ¢ar bal dehyde 60 N\ / H N ,f C O
HBLeR 1112 finChEoueaninang! | penfis v sTaidang! To a solution
of met hyl - 4-chl or oqui nazol i ne-'6- carboxylate (3. 5q,
0.015nmol) in dry THE 5 (35nL) at -25C was added DI BAL-H
(4.4g, 0.031nol) and stirred at -25C to RT for 2h. The

gr%geﬁaﬁtgiﬁg “é lggeye{raeuon osf4clglolth%g<v tqgm_az&me?élcargeliﬁgh Qied W th 10%

N

(\

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-quinazoline-6-carbaldehyde

N

f\

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-quinazoline-6-carbaldehyde
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(9nL). The reaction mxture was extracted with

et hyl acetate (100nL), washed with water, brine and

dri ed. The sol vent was renoved under vacuumto give

4- chl oroqui nol i ne-6-yl nethanol (2g, 66% . 10 TLC,

Chl or of or M’ Met hanol, 8:2, Rr=Qg5 Step 11:

4- Chl or oqui nazol i ne- 6- car boxal dehyde To a sol uti on of

4- chl or oqui nazol i ne-6-yl -nmet hanol (3.5g, 0.018nol) in dry
CH2Cl 2 (100mL) was added Dess-Martin periodinane (8. 4g,
0.019nol ) and stirred at RT for 30m n. 15 The reaction
m xture was washed with ' cpieous NaHCO3 (75mL), water
brine and dried. The soljve ent renoved under vacuumto
gi ve 4- chlorqu|nazoI|nN- alldehyde (3g, 88% as
pal e yellow solid. TLC, C Iorofor Met hanol, 9:1, Rr=0.6
Intermedi ate 13: Preparatcbn of O

4- Phenyl - qui nazol i ne- 6-carbal dehyde N N H O 20 61

4- Chl or o- qui nazol i ne- 6- car bal dehyde (50ngy, 0.26mmol ),
Pd(PPh3)4 (13ng, 0.01mmol), phenyl boronic acid (63ng,

s 2 h and sgdién!cargongte (sat. sol: 50ul) were

X { i C for 12h. After evaporation
Tofa tbletied by @ndtisyl-4 fiforogSindktRindascdrbdgMtél P3 58, 0615bl) in dry THF
acetate and washed with brine tw ce. O ganic phases were

(Gl & oreé dntvieapddeddAB Alahl 6 4m0dBilatol soitiief @t edP 6rfo RT for 2h.
i e !
ibsb A D TR (115 88 AR R i SadGuganco

(9mb). TherddstioVndxuEelvad eﬁﬁacmdmvltli 3thylicétel()1 00thhy, evaskel aith water,

14: Preparatjon of
byneR RGHa i SRR OIS 6 HREPTh W Ry Weliviy 4-¢plprofuipoline-6-yl

methanol (2g, 66%).
TLC, Chloroform/Methanol, 8:2, R=0.35

Step II : 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 NaHCO3 (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
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/N~ 0 10 4-Chl oro-qui nazol i ne-6-carbal dehyde (200ng,

| mol ) was dissolved in 10m dioxane. To this solution

was added a solution of dinethylamne in water (5eq.).

The m xture was stirred during 2h at r.t. Evaporation of
the solvents and remai ni ng angpe under hi gh vacuum

af forded pure 4-D net hyl am no- qui nazol i ne- 6- car bal dehyde

as a yellow solid, which was wused for the next step

wi thout further purification (190ng = 91% . 15 HPLC. 0.91
mn LCGCMS: MZESI: 1.23 nin, 20233 (M:1l). 'H NWR
AH@D@DduinazBlife-t¢Larbaklehyldd) (58ng 00. Qémntblli) ,PABPBIR )4 (13 nde, 340 ] mmol),

p%l%iv@%@c %95}#@5%90 e oty sediumse b@ﬂ@%%éﬁ ol 20 frg heated up

iSiolidn@lat Y60PCURr N9ht ReeSiapaiatien @mﬂées%lxﬁﬁts a@ residue was taken up in
nucl eophiles. N Internedi ate T: ( Mr 15

ethyPiqséate dichwhshed -vejth brancotvwiese Qrgtum DhélS@IEWCFethQElZOIE?H'@@ted 28d raw
4- Ami no- qui. [ 6- b o

nisifE) 095 B REr 81 S B AL CEPERTI &R A s eitg 50 mes (520)

oﬂmk@EMﬁmdmawaﬂyégE%th) an1no] qU|nazoI|ne 6- car bal dehyde
265,33 19 4- dmépxﬁld n-3 - hyl ) - am no]

HP&GG: RLBaninnbC 4IEfdhide n216§3§§0 6+D).

4- (4- Met hyl - pi perazin- | -yl)-quinazoline-6-carbal dehyde
1fednedfate £4 e rﬁid?lydf%ﬁﬁet%a AkUliREoAncARAl SRy ae
230.28 22 4-Norpholin-4 nazol 6- car bal dehyde
244.26 23

eri di ne-3-carboxylic acid

1- (6- For nyl - qui nazol i n- 4-W
ethyl ester 314.36 24 fy
1- (6- Fornyl - qui nazol i n-M<
acid tert butylester 328.39 25
1- (6- Fornyl - qui nazol i n-4-ML) - pi per®di ne- 4- car boxyl i c acid
ethyl ester 314.36 26

4g(%l{éérgg&{gﬁé%}{ﬁ@BQﬁfﬂafﬁeHyde' Yodm@ui AReY! Wiedi8sstdaal 18I Skane. To

this solution was added a solution of dimethylamine in water (5eq.). The mixture was

| idi ne- 2- car boxylic

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) : 610.19
(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 24227




27 4-(4-Methyl -piperi din- |

-yl )-qui nazol i ne- 6- car bal dehyde 256.32 28

4- (4- Phenet hyl - pi peri di n-1-yl)-qui nazol i ne- 6- car bal dehyde
346.42 29 4-(4-B enzyl-piperi din- |

-yl) - qui nazol i ne- 6- car bal dehyge 332.40 30

4-[ 4- (4- Fl uor o- phenyl ) - pi peridin-1-yl]-qui nazoline-6-carb
al dehyde 336.38 31 4-(4-Pyrimdin-2-yl-piperazin-
1-yl)-qui nazol i ne- 6- car bal dehyde 321. 36 | nternedi ates
32: Preparation of Methyl-benzotriazol e-5-carboxylic acid

l16et hy4 A&mihe{qui]nagolbfe fBearbaitieh}alzol e-5-carboxylic acid | 174.18

et hiz act ar a4 ne diccnl \IQ{‘I 1 201l DME—att
o' || R Ar i LA VA UI T || U TTIC ™40 Al

S y 0C.
rﬁl ?%@ﬂﬂ?%rﬂ%o%‘d@&aﬁ aldghydsi NaH (609 at 0C.| 3He’d

R T R T e S R e R el

19 eactt 4-p(Pyritl ot 3+yEn et )-atiria] eglifaecliizho-atrbaldlehyideOAC was| 265.33

adde and—the or nanl c—| a\/ar Was washed extensivel y wi-t-h

AT

2Bri net&hreY ISR Peran-doy b oinaaRhises- @RSV e ed to af foYe!

29 {lﬁétﬂﬁﬁm'l\%‘ @%hai&ﬁﬁ%—?léah%& ge; carboxylcacr a3 55

net h ester as ree feren egi o- isoners. The

23eparzaMcnphM/am-gEQiﬁiQaMe{ﬁnca%dlda@dgeI usi ng Et QAc/ GR4BL2Z6

el yents lnternediate 323

uu\.«

23 Met h{ﬁ Fzmﬂmwﬁuaéml)eplgewrlﬁréy@arwya% Aeld sk gsterelst 136

3N A Rl r 0 car boxyftic
T S T S St Tl s
HPLC: btﬁylaﬁefn n. 'H NVR (DMSO-d6) 58.56 (s, 1H) 8. 02 328,39
T==00 1H) . 7.93 (d, J=9Hz 1H) 4 55 (s

90
2% s, 1]_1;6 -Fgrmy}inagglingtey! 3pigeridine-4-carboxylic acid ethy1 ester "314.36

2?;\:"9 NA‘-KIA-E@Y&%%IS’M&M QR nS AR Yok Gl ARy fe TET YT ES3R30

27 4-(4-Methyl-piperidin-1-yl)-quinazoline-6-carbaldehyde 256.32
28 4-(4-Phenethyl-piperidin-1-yl)-quinazoline-6-carbaldehyde 346.42
29 4-(4-Benzyl-piperidin-1-yl)-quinazoline-6-carbaldehyde 332.40

30 4-[4-(4-Fluoro-phenyl)-piperidin-1-yl]-quinazoline-6-carbaldehyde 336.38

31 4-(4-Pyrimidin-2-yl-piperazin-1-yl)-quinazoline-6-carbaldehyde 321.36

Intermediates 32: Preparation of Methyl-benzotriazole-5-carboxylic acid methyl ester

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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3- Met hyl - 3H benzotri azol e-5-carboxylic acid nethyl ester
eluted as 2nd fraction (130nmg , 12%. HPLC. 2.03 mn. 'H
NVR (DMSO-d6) 5 8.56 (s, 1H), 8.13 (d, J 6Hz, 1H), 7.93
(d, toJ=9Hz, I H, 4.39 (s, 3H, 3.92 (s, 3H
Internedi ate 32c: 1-Methyl - 1Hzbenzotri azol e- 5-carboxylic
acid nethyl ester NN O O 1 -Mthyl-

| H benzotriazol e-5-carboxylic acid nethyl ester eluted as
3rd fraction (135my , 15 12%. HPLC. 2.03 min. '"H NWR
(DMSO-d6) 58.62 (s, 1H), 8.11 (d, .T==9Hz, 1H), 7.97(d,
9Hz, 1H), 4.35 (s, 3H), 3NQ0 3 H. 64 Internediate
33: 2-Methyl -2H benzot_Lu\ézﬁ carbal dehyde N -N NH O
This internedi ate has be i Zéd according to the
synthesis of internediate 5 using
Met hyl - 2H benzot ri azol e-5- car boxyl®c aci d net hyI
(intermedi ate 32a) ester as starting 5 point.

2r¥lgthyl-2H T@W%DM?@ (5.! rbgxylers aopd (n§thyi f;q)ter eguts@, ag grst fj_rp.ﬁtlongZQ@ng,

2p G2, 1@%@&&%@%‘%% A e da 798 @

J$9HbHED14GSLD3Fb|$9®QiQHmedlate has been synt hesi zed
according to the synthesis of internmediate 5 using 3-

Met hyl - 3H—benzotr|azole 5-carboxylic acid nethyl ester
Inter, i -3 zgmaque.-S q)e/ipquyhc acid meth\X ester

3-Methyl-3H-benzotriazole-5-carboxylic acid methyl ester eluted as 2™ fraction (130mg ,
12%). HPLC: 2.03 min. 'H NMR (DMSO-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-Methyl-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 (DMSO0-d6) §8.62 (s, 1H), 8.11 (d, J=9Hz, 1H), 7.97(d,
9Hz, 1H), 4.35 (s, 3H), 3.90 (s, 3H).
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HPLC. 1.49 min. 'H NVR (DMSO- d6) S 10.18 (s, 1H), 8.54
(s, 1H), 8.20 (d, .1==9Hz, 1H), 7.88(d, J=9Hz, 1H), 4.41
(s, 3H). 15 Internedi ate 35:
1- Met hyl - 1H benzotri azol e-5-carbal dehyde N NN/ H 0 65
Thi s internedi ate has been sypthesized according to the
synthesis of internediate 5 using 1-
Met hyl -1 H benzotri azol e-5-carboxylic acid nethyl ester as
starting point (internediate 32c). HPLC. 1.49 mn.
LCGMs: MZ ESI: 1.07 min, 162.32 (M:l).. '"H NVR ( DMSO d6)
Iifernfedidie 1B A-MethyHPH-BenZ0triagole-DHarbadddhsd¢ s, 2H), 4. 36 (s,
3H). Internedi ate 36:
5- (4- Am no- 3- et hyl am no- benzyl i dene)-thiazolidine-2,4-dio
ne HZNHNICJ SI O N tep 1: 3Fluoro4n|tro
benzyl al cohol (Bi oorg._ll)kd./ 7.,1999, 2647) To an
i ce-cool ed suspensi on of N4B 4rg, 5.4mmol, 2eq.) in
THE (1 OrL) was added dropw se 3-fllyoro 4-nitro benzoic
acid (500my, 2.7mmol, leq.) in THE (I OnlL) over 30
Tmsrlh‘tteierﬁedlﬁg%agﬁgeg n‘?Z‘EﬁE"ﬂ?Ad acgoraﬁ% th tNBSnEHAER oRl&he 1ate 5 using 2-
dropw se over nut es [ution was stirre
Mabkmdﬂfbhgmoa”tazok Svabomilightid muhmmtmdwdéﬁh)wst@pw smmg)
uench 15 NaBH4 excess. The sol vent was renoved in vacuo,
resi due dissolved in DCM washed wth water, brine.
HbE: qr@%inmﬁmmz(m@a%mdou@qs Q‘l—g 8. %‘/Q@O‘}ngﬁioé (heJ 9Hz, 1H),
solvent renoved in vacuo to give 5 ng of fluoro
785t SFOHzehidy 4.8 GoHd). (92% yi el d). The conpound was
used in the followng step with no further purification.

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 (DMSO-d6) & 10.18 (s, 1H), 8.54 (s, 1H), 8.20 (d, J=9Hz, 1H),
7.88(d, J=9Hz, 1H), 4.41 (s, 3H).

Intermediate 35: 1-Methyl-1H-benzotriazole-5-carbaldehyde
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1H NVMR 6=(400 MHz, CDC13): 7.97 (m 1H), 7.28 (m 1H),

7.18 (m 1H), 4.75 (m 2H). 20 Step 11: 3-Fluoro 4-nitro
benzyl al dehyde 3-tuoro 4-nitro benzyl al cohol (116ny,
0.68mmol, | eq.) was dissolved in DCM (I Or) and

treated with Mh02 (580ng, 6.73mmol, 10eq.) and the
suspension stirred at room 66 tenperature over night.

Mh02 was filtered off the suspension using celite and the
solvent evaporated to give the correspondi ng al dehyde as

a white solid (66%vyield). 1H NVMR 6=(400 MHz, CDC 3):
Tais9Btef{rsedidte Has @d@)syntBedBed(dcnordingHp ther dsinthedis 08 irftenmedidte S using 1-

Ar H) . Step I]1; 5; . . o :
h%eﬂg?ldﬁ-ge%mfa@?%:%&?ﬁéwhaéﬁ@)m?thylaeztﬂr A4 FAGIng pRin;(GHRmegiate
d. Chen?. 37, 2. 1994 322 A m xture of 3-fluoro
4 nitro benzyl al dehyde (280nmgy, 1.651nmol, | eq.),
HPhiCaZ ol dinnBCeMEnd1/Z EBI3hg7 mrin 65&1%@I(M+Héq H]}ﬂv{ﬂk (DMSO de6) &

TPl oo R Lo ot b

m xture was added to water and stirred for 10 1 hour. The
preci pitated product was filtered and washed with water
and dried to yield the final product as a_ yel | ow orange
Immmadia(tez%ﬁ,ij(ZZAﬁmno 3 {qthyizming-benndidgae)-thy dipee2y-digng) (m
1H AM, 7.68 (m 2H AM, 7. 53 (s, 1H CH:C) 15 Step
IV: 5-

3- Et hyl am no-4-nitro- beﬁzy
5-(3-Fluoro-4-nitro- benz i
(200ny, 0.75mol, leq.)H
TEA (208L, 1.5nnn| Ze?/j and a splution of ethylam ne
(2eq.) was added. The eaction d 4

over night. The solvent was refovgd in vacuo and residue
di ssolved in ethyl acetate and siged with 10% anmoni um
20 chl ori de aqueous sol uti on. @he organi c |l ayer was dried
on Na2SO4 and the solvent evaporated to give the
corresponding aniline derivative as either red oil, which
Svead : BsEidofoot-nitioltenidlcobbe@icdrhaadl, Theint Metogueed4T)cat i on.
St ep

Tg. @tlwpﬁ?%wsae%mw N3 4/(20d@geS Hmodzand dn AdIR (19 gxps 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 in vacuo, the residue dissolved in DCM, washed
with water, brine. The organic layer was then dried over MgSO, 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, CDCly): 7.97 (m, 1H), 7.28 (m, 1H), 7.18 (m, 1H), 4.75 (m, 2H).

Step 11: 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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25

25 To a stirred sol ution of

5- (3- Et hyl am no-4-ni tro-benzylidene)-thiazolidine-2,4-dio

ne in THF, a solution of sodiumhydrosulfite (3 eqg.) in

wat er was slowly added foll owed by an aqueous sol ution

of K2CO8. The reaction m xturgswas refluxed over night.

THE was renoved in vacuo and residue extracted with

ethyl acetate The organic |ayer was dried on 67 Na2SO4

and the solvent evaporated to give the corresponding

aniline derivative, which was used w thout any further
tquurerftineatvieo nighTNEnOp was ilteged off eharedpatses: wenecelite and the solvent

th d | t.h [ | '
BT bnr s 8 cButurdatip pbh iAot b (RRefdl are o
lﬁﬁﬂv[ﬁh%@@o@mé'@?éhﬁl a28k<15§' AT @R0%-8.08 (m, 1H, ArH H)., 7.78 (m, 2H, ArH).

nitro-b zylldene) t idi'ne-2,4-di nes ‘wer € reduced
as descrlbed in step V of !nternedlate 36 affording

Bedidyfd 8a%ibAL 07 £red” CndS7, 2

1591@2?p1n0-3-(4-phenyl-butyl
am no) - benzyl i dene] -t hi azol i di ne- 2, 4-di one 368.2 38
Aan{murAmf ﬁoﬂl@rp Z=rigo benzyl aldeloydet(B§Imphledymmoktl by ). dhiapaljdine-dione
en t.hi azol.i di n 4-di on 8.12 39 .
B Xiamane! fost CrEGelk Bing Bty dmBBRg1036s A5y acknagie (armhy wes
sﬁ}ed mé‘%ﬁgﬁt (A{ N6r°e, #h&db&N&d RabtidBmidPre was added to water and stirred for
Anmi no- 5- (2, 4-di oxo-thi azol i di n-5-ylidenenet hyl ) - phen

lwoam The]preayitdteshprodne cuastiseyed endawpshedetithyvates ard didqbtoz@eld the

4 : o)
ﬁgéﬂﬂoﬁﬁ¥ﬁ%a§dF§W?V?g?ﬁagﬂygAy?§déthyIanino] benzyl i dene} -
lﬁmmolwdaﬁm?z 4@%90@)49@ (@ 1H42ArH) 7.68 %m 2H, ArH), 7.53 (s, 1H,
5-{4- Ami no- 3-[ (1-methyl -1 H pyrazol - 4-'y| et

CHarti)no] - benzylldene} t hi azol i di ne-2, 4-di one 331 1 43
5-{4- Am no- 3-[ 2- (3, 4- di net hoxy- phenyl ) - et hyl am no] - benzyl

i dene} - thiazolidine-2,4-di one 400. 21 44

Seep[14- A#Brﬁth\ﬁammfi—mfttmm pd dmg)-thnes At

5-(3-Fluoro-4-nitro-benzylidene)-thiazolidine-2,4-dione (200mg, 0.75mmol, leq.), was
dissolved in DME (6mL) and TEA (208uL, 1.5mmol, 2eq.) and a solution of ethylamine

jonpenzyl i dene]

(2eq.) was 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,SOs 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
THEF, 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



t hi azol i di ne-2, 4-di one 394.15 45

4-[ 2- Am no-5- (2, 4-di oxo-thi azol i di n-5-yli denenet hyl ) - phen

yl am no] cycl ohexanecarboxylic acid 362.17 46

5- (4- Ami no- 3-i sobut yl am no- benzyl i dene) -t hi azol i di ne- 2, 4-

di one 292.22 68 47 67

5-[ 4- Am no- 3- ( 2- benzo[ I, 3] di oxol - 4-yl - et hyl

am no) - benzyl i dene] thiazolidine-2,4-dione 384.26 48

5-{4- Am no- 3-[ 2- ( 2- phenoxy- phenyl ) - et hyl am no] - benzyl i den

e}- thiazolidine-2,4-dione 432.28 49

Na»§@+ ddi the SGIVQIB eSaphirptee ny bivp tipydreasporaindantind detansie, twiich was

ZO||qk%| él one. 430.27 50
used Withaut ARy rﬁ%ﬁurgi%?ﬁ?’il anmi no- benzyl i dene) -t hi azol i di ne- 2
, 4-dione 274.21 51
5-[4-An1no-3-(2-nethoxy-benzy|anino)-benzylidene]-thiazo
Thel fellpvang indé¢roredia8B6vea s symhesized in a similar way using the suitable amines as

n%cgf{,(i)péﬁm% $3.25 d%rsc[&g (#i: glagi% I% rﬁg%ymgdlgtm %O]Th}ej %04 l[ame%n?}alkypammo 4-

nferot Herz%miuge)’iﬂmz@n&ham haobeNzydredegired hisaziebdribeder?, dedi vV of
one

ingermedpig 3o atbordingGaalkplapmanay4 e bynzatiggnenthipesyidgeni fdiansh
e} thiazolidine-2,4-di one 432.23 Internedi ate 55:
Cuinoxaline-6-carbaldehyde (:loLr Step |

NI metalediag- 6- car bonyl chloride 5 In a 11 3 neck flaskM/z
was pl aced Qui noxaline-6-carboxylic acid (20.2 g) in SB&: M+ 1)
m | of THE To this solution was slowy added

37h WAemin@ﬁ'r(deph(emzlnwtyls@épo» bemidp@ddﬁiamidi@%ﬁérﬂi@@ §68.2

A n SRR LR RN O S SRR R g ST S

oy gisbRdiheng-a@heri al was present, the solvent was 408.12

removed _under reduced pressure and _SOC12 was chased W th
39 o] e AABINP} IrEs (4-yssosophedylieghylamino]-benzylidene } -
thiazolidine-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 39415

45 | 4-[2-Amino-5-(2,4-dioxo-thiazolidin-5-ylidenemethyl)-phenylamino]-

cyclohexanecarboxylic acid 362.17

46 | 5-(4-Amino-3-isobutylamino-benzylidene)-thiazolidine-2,4-dione 292.22
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10 suspended in 100 mMl EtOAc and filtered to obtain
23.479 of a beige solid. 69 HPLC 1. 114 mn. '"H NWR
(DVMBO-d6) 6 9.01-7.40 (m 5H). Step 1:

Qui noxal i ne- 6- car bal dehyde In a 11 3-neck flask under
argon was placed Qui noxal i ne-ggcarbonyl chloride in 600nl
of DME. To this solution was added |ithium
tri-tert-butoxyal um nohydride (1 eq.) at -78C 5 over 1.5
h. The reaction was kept at that tenperature for 5h. Then
ice was added, and the reaction was diluted with AcOEt

4ands{4Anniad-8d 2ehwaro|d 8l dibrol-4Fhleethwanmlirey)dreszylglese]s epar at ed
and _t he nj ¢. phase was washed wi th NaHCO3 sat.
Qu W&%B‘I&H%‘%G@J &‘ﬁﬁ?aal dehyde was obtai ned upon evapor af  PHiy26

38 NS S AL T Bl Pha VELU B Rl SR endIELC. T 19

C MS:
(cuhiaz;)n@naa @gots, 10 1 H), 8.97 (s, 2H) 8.61 (s, [#)2.28

T GRACHD b PR T B TR @é' RS R AT Y

wasdigydt hesi zed as seen in the synthesis of internedi aisyo7
55/ starting from Benzothiazol e-6-carboxylic acid. The

50v ei-a4-lAr1yfih343dpmvas”. })nyw&inct@ehﬂLﬁenel) tﬁﬁzwﬁdﬁne L@-d\iﬁle l\/! Z| 274.21

G T M e e TS 0 s o P RN

1H) dioht ermedi ate 57: 3- Met hyl - benzof ur an- 5- car bal dehy@l%,23

|®N

O|:0rpH70 This internediate was accessed through|the
528 an®-{ A \mimoass| (furae B oty B-anins|-bapzHi depk } -Phiazolidine-2,4-

acet.yl - 4- br onophenoxy acetate as starting material.

O/eﬁagsédl‘? yield 50% 316.21
53 | 5-(4-Amino-3-propylamino-benzylidene)-thiazolidine-2,4-dione 278.16
54 | 5-{4-Amino-3-[2-(4-phenoxy-phenyl)-ethylamino]-benzylidene}-

thiazolidine-2,4-dione 432.23

Intermediate 55: Quinoxaline-6-carbaldehyde
N
L
NN (@)
N
H

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
stirred 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 SOCI, 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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LC-MS: MZ EST: 1.55 min, 161.34 (M+ 1). 'H NVR ( DMSO d6)
S 10.1 (s, IH, 8.21 (d, .1-1.5Hz 1H), 7.92 (d, J=1.3Hz,
1H), 7.88-7.84(dd, J=1.6Hz, 111), 7.73-7.71 (d,.1-8.511z,
5 1H), 2.25 (s, 3H). Internedi ate 58:

3- Brono- benzof uran- 5-car bal dehpyde O Br H Step 1:

2, 3-Di brono- 2, 3-di hydr o- benzof ur an- 5- car bal deh~de
Intermediate 1 (2g, 13.7nmmol) was dissolved in 10m CHC13
and cooled to -10C. To this 10 was added a sol ution of
Br2 in CHC13 (1.55 eq., c=4.162npl/l). The reaction
HHDGUrlel4tmnhn’éﬂN1\dila(EMﬂfaid@a&9a)lle@ntS(H)reach r.t. during
Th. HPLC i ndicated conplete addition of brom ne. The

sol vent anld r naLnli ng brom ne were evaporated under
&f@éa@é&é?—éﬂﬁﬁfﬁ@—éﬁgy&ﬁdi ng a reddish oil (4. Ig = 90%,
i ch nt‘\@isﬂééﬁ%qd&oef ng_,’(grh@fag]ﬁé@eds(ﬁﬁﬁoﬂlﬁlg BUlarfdyt BBbride in 600ml of

purification.
DME 3T CBﬁmmlutLdnemscﬂﬁdecbhthﬁm a-oeat- Umbyycbéurﬂrmohyckuiedﬂ ieqn abf78°C

oft b T R ronatas e @ e el Thed syt rdet. aadpe
re(aan&l s dildted ith I0rnal fiftided-dvaarelite efhdpsRdaydt wéRGephted

The reaction m xture was cool ed, diluted with water

cahibexEmaTTace vt Wesmd EfltbANaI(IQQs owtL Quirpialinsrqaarbeldphagervas
o%?ne%ﬁ&? g\&l L ERinb R Loty 24{ %lc%g ey?e(ijlow-ml LoRg! vent  was

renove rvacuum an uriti ed by

HPLEs h hhgnerodsapiy e 81 I‘Iﬁﬁ h@@lﬁn@‘m 93 N‘leRE()cD(mg@ V.28 (s,
the title cog}n,%pound as a pale yellow SO|Id (2.9

lﬁac%MSeyH) le(salErB $427 (q,16HH9t@, 2H).35 min.
HNI\/R(DI\/BOdG 300 |sz) S 10.12 (s, 1H), 8.47(s, 1H),

nffe Qies‘ ) Uy 9 dgdd J=8.6, 1.5 Hz, | H),

ate 59:
3 Phenyl et hynnyl benzofuran 5-car bal dehyde O
N
<
S 0]
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 (DMSO-d6) 6 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

o

\ 0



~ O H51In adry flask

3-Brono-| - benzof uran- 5- car bal dehyde (1g, 4.4mmmol) were

di ssolved in anhydrous THE (50 m). To this was added
under Argon Bis (triphenyl phosphine) palladiun(Tl)
chloride (160ng, 0.2mmol), TEA,(2.81 nlL, 5eq.), CQuT

(40nmg, 0.2mmol) and Phenyl acetyl ene (897ng, 8.8mmuol).

The reaction was heated at 55C for 2 days. The crude was
filtered through celite and purified on silicagel using
as eluent cycl ohexan-ethyl acetate 10 (7-3) affording
TéBOngrmegdigk dvas 2684psedPhiCugh thk]samie mout& fals Mﬁn(eﬂi‘dﬁd déhg Bthyl-2-

adql - fcirion ey acgfgﬁe(a%fta@@u( eyl @%ﬁi\i‘@)% W t(sgd( m

L%':Ms Mﬁﬁas(m 53k in, 161LRr WRAH AL NRR (DMSO- d6)6 10.1(s, 1H). 8.21.(d,

For nyl - benzof ur an- 3- yII) acrylic acid ‘et hyl
Jﬂ 5H®1H) HO2 (b JHih. 3l zs €H), 6B &-uBé(dd, /=1.6Hz, 1H), 7.73- 771 (d, = 8.5Hz,
enzof ur an- 5- car bal dehyde (500ng, 2.22mmol ) was
1%}2&%{@93H?n 7 mM of ACN. To this solution was added PPh3
(1.16g, 4.44mvol), Pd(l1)acetate (500ny, 72 2.2mmmol),
13N d(A 8813-BR R BERbfurang-chitaglchydacryl i ¢ acid et hyl
ester (2.41ml, 22mmol). The tube was seal ed and the
reacti on was heated at 120C for one hour. The crude was
filtered on celite to el®aipateli norgani c contam nations.
The sol vents were evap the crude was purified
by silicagel chromatography ng_cy@ ohexane- AcOEt 95-5
. ¥ obt ai ned (400ng,
yield:42% . HPLC. 3.69Brin. 1H NWR,(DMSO d6) 6 10.15 (s,
1H), 8.70 (s, 2H), 7.97 (d, J=9Hz 1H), 7.88 (s, | H),
7.82 (s, I H, 6.76 (d, J=15Hz, | H), 4.23 (g, J=6Hz,

S#ephiz 3abibronte-28-dihydrd Teh#ofuradtd-carbaldehyde
Intermediate 1 (2g, 13.7mmol) was dissolved in 10ml CHCI3 and cooled to —10°C. To this

was added a solution of Br; in CHCI3 (1.55 eq., c=4.162mol/l). The reaction mixture turned
dark and was allowed to reach r.t. during 1h. 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 I1I: 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
EtOAc (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%).
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I nternedi ate 61

2, 3- D hydr o- benzo[ 1, 4] oxazi ne- 4, 6-di carboxylic acid

4-tert-butyl ester 6- 10 nethyl ester CO N-OO O Step

1: 3-Ami no-4-h day-benzoic acid nethyl ester To a 2000l

t hree-necked flask containing,3-N tro-4-hydroxy-benzoic

acid nethyl ester (43g, 218mmol) in MeCOH (860nl; 20vols)

was added pal | adi um on carbon in water (2g in 15 10nl of

water). Ammonium form ate (68.76g, 5eq.) was added in a

single portlon under stirring. After 2 to 3 mnutes a

}B)Mbér%l mm k&amwmm,mc N[Htrp&i(aﬂm(g 1Hi), 8417 €st 0FD), R0E (d,
to cool reaction nmixture to 20C

Ja]né théHD e7a%% (dénJ e ot HZrHé) dt37 (305 OHz40M nut es unti |

conpletion (no nore yellow color). Reaction mxture was
Iftbrnt 250 PRl | B nR-HéhzofilrAS § EaWialdenM&OH and the
fiTtrate was concentrated under vacuumto give a 20 green
oil which was taken up in ethyl acetate (400mLl). The
organi ¢ phase was washed tw ce ith water, dried over
MpSH, filtered and concentra\ed pbo—gi ve a cream solid

m 31.35g (86%. 73 LCMS: MZLF \3. 81 min, 168.37
(Mtl) Step //
11: 3, 4- Di hydr o- 2H benzo[ 174 [ c carboxylic acid
nmet hyl ester*hydroch de To a 2000ngt=iochr ee- necked
flask under N2 cont g 3- Ani no- 4- hydr oxy-benzoic acid

nmet hyl ester (31.35y nol ) i n anhydrous DWVF (630ni;
20vol s) at RT, was add€d 5 K2CO3 (103g, 4eq ) |n one
portlon follomed by 1, 2di br onpet hane one

Ih Ay fask STREONQs Abenaiuminor ¢yl dehy d @Ui% ﬁé‘alrwl) WG@ (#leﬁol\féhn

SR BPD. o B R AR P R p e Eher BRI g
palilaeliumy(IT) ohtonee ((&ﬂg}@rﬁmmol’)’hﬁim(gahmh s €uhve® v Stdmdnol) and
Pi%nylacetytlene (§g7mg,08nglr2qm dT}(ljer rleggtlo%v\x?as heated at 55°C for 2 days. The crude

was filtered through celite and purified on silicagel using as eluent cyclohexan-ethyl acetate
(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, J=8.6Hz, 1H), 7.65 (m, 2H), 7.46 (m, 3H).

Intermediate 60: 3-(5-Formyl-benzofuran-3-yl)-acrylic acid ethyl ester

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(IT)acetate (500mg,
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MySO4 and concentrated to afford a brown red oil wth

solid, which was taken up again in to diethyl ether

(450m) and THE (50m ) and filtered to renove a white

solid. To the filtrate was added HCLl1N, and di et hyl

ether (130nm) was added, suspension was stirred at RT for

5 mnutes and filtered to give 27.6g of crude product.

The aqueous phases were again extracted with ethyl

acetate to afford additional 6.23g of product. The

conbi ned fractions (32g) were recrystallised fromEtOH
2@mﬁﬁw1]ﬁBN(OV%ﬁLJbS@hmeDahdémanamyﬁna®meﬁmhewmy2ﬁgmazzt&xﬂ)

19.479 (.16. 37 f , | d 40%
e ViRt ikt bt iy Heseg 355 Kot b 75 e s
ﬁﬁ%l"eﬁ ohlckfitedo %h&dﬁﬁh@r@ﬁf&%hﬁﬁﬂ&%% I'TH- sﬂlv@h@'v@e@é Bep¥ldt&d and

acid 4-tert-butyl ester 6-nethyl ester
tieoond e Wase@),rﬁ@dlbg@ﬂfdag@kchm;mtggrnphywsmg cyclohexane AcOEt 95-5 to 50-

st rye oS0 BROBRrBrT LR 3BLGARB on T Tre( 1dem,
HPO.(V 8l 69) mian e NNR (DS d6§ 8 10T 5 (2:12BU8. Y0 WS Hadrer(d, p=9me 1H),

portion at RT and partial sol ubilisation was observed.
788ds, ldhdy.8z2 |($iéHJ)(Q%6 ay,/=151z,d4)) 4 da 69, letidd, 12420 2H),plo?d (tofroHz,
3 d the reaction was stirred at 65C for 5 days. During

at time several small portions of 0.2 eq. of Boc20 and
DI EA were added. THE was renoved under vacuum and the
Litesicdite BB 3-BKRMIroHDendd [ DEMxA 506l cTdiearbogaiti aci2btdphBsael ester 6-
was washed with a saturated solution of NaHCO3 and then

ne. After drying over MJSO4 and filtration,

vol atil es were renoved under vacuum and the resi due was

recristallised fromEtOH (Z%zﬂ@ to give creamcrystals
8

(14.8g, 76% . 74 HPLC. 4.0 "H NVR (CDCI 3) 6 8.49
(s, 1H), 7.68 (dd, J 3Hz, ] 6.89 (d, J=9Hz, IH),
4.30 (g, J=3Hz, 9Hz, 2H), 3.9 , 1.62 (s, 9H).

Intermediate 62:
6- For nyl - 2, 3-di hydr o- en%0 o[
tert-butyl ester CO N 04

Step I: 3-Amino-4-hydroxy-benzoic acid methyl ester

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, Seq.) 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 MgSQO,, filtered and concentrated to give a cream solid m=31.35g

(86%).



10

15

20

25

OO H 5 This internedi ate was accessed through

oxi do-reduction as described for internediate 5. HPLC
3.727 min. LGCMS: MZ ESI: 1.81 min, 264.34 (M1l). 1H NWR
(DMSO-d6) S 9.83 (s, | H, 835 (s, | H), 7.53 (d, J=6Hz,
I H, 7.05 (d, J=9Hz, | H), 4,31 (t, J-'")Hz, 2H), 3.83
(t, .T==6Hz, 2H), 1.50 (s, 9H). Internedi ate 63:

6- Fornyl - benzo[ 1, 4] oxazi ne- 4-carboxylic acid tert-butyl
ester r/ O\N OO 10 H Step 1:

2, 3-Di brono- 2, 3-di hydro- benzo[ 1, 4] oxazi ne- 4, 6- di car boxyl i
LE-MISE §/4-BESr 0. 8butiy,| 168sX/dM+1§- met hyl ester To a sol ution
of 2,3-Di hydro benzo[l 4] oxazi ne-4, 6-di carboxylic acid

3Te ,.metiiy],-ester; h\)drochlorlde

gh C
TBY é) %@@hﬁp Itlﬁbéfh&ﬁkeﬁ G@a%ﬁmndgr Y\@mmitam@g og -@nﬁﬁéﬂLWdlr&cyam%ffc acid
enzoylaf)erom e. The resulting mxture was stirred

n@ﬂwl rester déll - whg, hl SeYrrbmlb in appydreu 463 Gnelt 2Qxolsopat B privas added
KBy LT S5 Sol bOABE, Mo BP LGRS ol i onc

pOﬂtion(Tl@e?féEctl(ﬂﬁ%xu&HfV\fals cstneed hty7q3@rfer 12h. Hempsewl;rf: ashéwed to cool
mn Ste

ext 11
dB\am i%FI al}dolslgmﬁ @aaa@eéluea} Pax$H qnéa?aractwntwpebf@flwd pudpgdiethyl
t o *
ol R AOmED e organic phase was wraphed with water (22200mi) apd dried over
MgSEﬁhi aﬂldébohea‘nltr-amdttylaffeﬂt £brdévn Mtdnlyslvnlesd)lﬁf whiGirwas taken up again in
dteilwllrf eg@%'ﬁj Q@&ﬁ;@ﬁqmgﬁ e ;f,ge%og}é‘ 5,',%” i §§§1%h o the filtrate

wa h¥RUtHOAN, heBNal eFﬁ%Qﬁ%Om‘l‘PJv@sr ad@i@&’ shs;Mns@ﬁ%dd%rred at RT for 5
thiosulfate were a fter separating phases t

mangesiand Ifslgeeerd Wﬁagl\wagﬁég ofi evde prodvst. The agmowemhamswere again
e%tga?: eéin tﬁ‘t acgattel?o a‘f;f{)ycp gddift onanr2|3];g| pro&uc? "thIeCcaon%%lled fractions
(32g) were recrystallised from EtOH (420ml; 13vols) to give after filtration 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-dicarboxylic 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 NaHCOs3 and then with brine. After drying
over MgSQy 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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CHEtOAc 7:3 to obtain a colorless oil (456ng, 92%.
HPLC. 4.386 min. 10 Step 111: 6-H dy
roxymet hyl - benzo[ 1, 4] oxazi ne-4-carboxylic acid tert-butyl
ester Step IV: 6-Fornyl-benzo[ I, 4] oxazi ne-4-carboxylic
acid tert-butyl ester Step Ilkyand TV were carried out
according to the synthesis of internediate 5. HPLC
3.388 min. Internedi ate 64:
( 6- For myl - 3- oxo- 2, 3-di hydro- benzo[ |, 4] oxazi n-4-yl)-acetic
acid nethyl 15 ester O Oyjco Step 1:
HPEI(hyM%S-rmm ’r}bmyﬁbo‘mkﬁemees; ¢HJ,07.G8 emu Jit 316 9Bz, 1H), 6.89 (d,
0-4-h enzoi c acid (1009, 5rm|) in et hanol
T30 Tt o I PSR 38345 Do)
drop-wi se at 5-10C with stirring and allowed to 20
14t &k ddiat @62 @R fo R -2 10 Bihy BeCes S o[TRE BaRMe-ABHboxylic acid tert-butyl ester

thionylchloride was disStilled OTT and crude dissolved I n

5% aqueous 76 NaHC(B sol ut| on, »wa brine and dri ed.
The sol vent was renove 2 W to give nethyl

- 3- am no- 4- hydr oxybe % . Step 11

Met hyl - 3- oxo- 3, 4- di hydr og pbenzoxazi n- 6- car boxyl at e

5 To a m xture of nethyl-3-am no-4- hydroxybenzoate (105g,
0. 62npl) and benzyltriethyl amoniym chl oride (142g,
0.62npl1) in dry CHCl 3 (1.5L) was added NaHCO3 (211g,

TRisGAmRhedthtt Rvas abdekiddGhroliBR oki@aGtdiRoAMhX UL AbMPDr GRENRMi kS
-5C, added chl oroacetyl chl oride (85g, 0.75npl1) in dr

ry
HEHC1 3. 123501, CoM8r M&Z BT ¥l win, 265ﬁ4éMﬁ1heH N¥He(DMSO0-d6) &

oS Te. Y3es I, ERTEE08 HoaDakomale vIERt Gt .

vg@t(erj éﬁg)z}@nqi sbicktoened of f the solid. The solid product
dried and recrystallised fromethanol to give

rret hyl - 3- oxo- 3, 4-di hydr o- 2H 1, 4- benzoxazi n-
Intermediate 63: 6-Formyl-benzo[ 1,4]oxazine-4-carboxvlic acid tert-butyl ester

(o
AL

Step I: 2.3-Dibromo-2.3-dihydro-benzo|1.4]oxazine-4.6-dicarboxylic acid 4-tert-butyl ester

—O0
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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6- carboxyl ate (108g, 83%. Step IIIl: 6-
Hydr oxynet hyl ) - 2H |, 4- benzoxazi n- 3(4H) - one A sol ution of
net hyl - 3 - oxo- 3, 4-di hydr o- 2H

1, 4- benzoxazi n- 6- car boxyl ate (30g, 0.145npl1l) 15 in dry
CHzCl 2 (500nL) was cooled to ~y8C and added DI BAL-H (519,
0. 36npl) over a period of 45mn and then stirred at the
same tenperature for 14h. The reaction m xture was
quenched with 1.5N HCl and filtered off the solid
product. The solid conpound was dried under vacuumto
HiD¢e 36X78hwidr oxynet hyl ) - 2H 1, 4- benzoxazi n- 3(4H) - one (18g,
69% . Step |IV: TBDVS- 6- (hydrox

H-1 4- benzox i.n- .
A4 e-40 _‘_L._; f

2@ @M@ﬂn% 2 ﬁd &ro %ong&fﬂz}nemd&ﬁﬂﬁﬂyhén ﬂﬁ'@oh-@er( E@ty?gester 6-

0. 2nol ) and |rre Cfor 30mn. To the above

meéla/étest@ﬁ (nguﬂ@nwa@) AQeeprorBTVEl BFp (@8gtirred IBastne; (34ml) at RT
cﬂoﬁﬁ apﬁls%\%f]‘zl 59%%%&111?0 F'Fe g(ﬁ}/ent W, sT&fnc{V gch{ c Wxt Hhfid 1 M

er an ere

s@diﬁ@lth@dulfaweueresmdled Masr dph@tng poaes vl&&ugmlé Qlygt was washed with

TBDNVG- 6- (hydr oxymet hyl ) 2H- 1, 4- benzoxazi n- 25 3(4H)-one
by(lgq E]@e sggl%lt V\gf;ecipngentrated and the crude was purified on “silica gel using

TN éc‘?@t&%ﬁhf’&(b! @*ﬁl&la{%&?{% "R di hydro- 4H- 1, 4- benzox

acet at suspensi'on of NaH (0. 3g,

HPMEL#Q’!S)S min. dry DMF (15nL) was added TBDMS- 6-
(hydroxyrret hyl) 2H 1, 4- benzoxazi n- 3(4H) - one (29,
6 I i

mst hyI chl oroacet ate (I g, O. 0088nDI) and stl rred at RT
StepV1 2EorhREbERaLH 4 joRadi e 4B oxAse &id terthgyl geel ed to 0C,
added 50nL of 1.5N HO solution and stirred at RT for
StepHIl apd V wesg eniirigdl ort sacardengnghelpynghess afintprnggiase 5.

tracted with ethylacetate (3x150nL). The
}ﬁ%?ﬁ%{&g nglﬁgl'gani c layer was washed with 10% aqueous NaHCO3
solution, brine and dried. The solvent was renoved under
Interenedimta6dt (6rHoti@y pBHoixd261 dihy dioethenpl 1,4dbwaaimed-gbraptiy acd arethyl
—%Sri@r—l ica gel (CHC13/ Methanol, 99.5:0.5) to give nethyl-[6-

(hydr oxymet hyl ) - 3- oxo- 2, 3-dj ro-4H 1, 4- benzoxazi n- 4-yl ]
acetate (1.2g, 70%. Ste | : hy!| - [ 6- (Fornyl ) -3
nzo

- 0x0- 2, 3-di hydro-4H 1,9 4 yl] acetate
\>//
—0

Step I: 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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A m xture of PCC (4.2g, 0.019nvl) and celite (4g) in dry

CHzC12 (100nL) was cooled to OC and slowy added a

sol ution of

met hyl - [ 6- (hydr oxynet hyl ) - 3- oxo- 2, 3-di hydro-4H1, 4-

benzoxazin-4-yl] acetate (1.2g, 0.0048nmpl) in CHzClz

(30mL) under N2. The reaction 15 m xture was stirred at

RT for 2h, passed through celite, washed with CH2C12

(50m.) and concentrated to give crude product, which was

purified on silica gel affording 1.059 (87%. LCMs MZ
NaBICOslsohBiomi wateR 38 1ndlang Meik)l. THdsNRt (v@ls’B@ndﬁe)d Ehder 8&ufis to give

1 7.65-7.60 d,1 8, Hz, I H), 4.85
HFE‘D,YPQM@‘PQ 4-Ijidyo @eﬁa}_gsclo%%%/)nter madl ate 65:

4- But yl - 3- oxo- 3, 4- di hydr o- 2H beri zor| . 4] oxazi ne- 6- car bal d
ehyde O-O N O 20 H This internedi ate was synt hesi zed

according to the synthesis of internediate 2. Overall
Stepdl.dMethvir3-pgo-314cdilypdrondiy- 1Esbenzoxain-fricarbozgate3s (Mr1). ' H

NVR 6 7 ol Q.7 1 /.5 d,
1T PR 7yl St ghogegons 048 g epgod  and
b@l’l’i)yltr18t.h9@n(rﬁomdm7clabﬁde I(1kDg, 0b2fmb1)1id Idry MCHEHY ,(1.5L) was added

27 (m_ 3H), 0.91 (t,.1=7.3Hz, 3H). Internedi ate,
I\@B{COg (211 g, 2.5mol) with stirring. 'The reaction’ mixture was cooled to —5°C, added

°@ﬁ%2é¥%%rlgﬁq§§%ﬁ%§glg 1€Id (GHCIS g%%()r ms)gl ve 'epg,aﬁodcéf bahdyt the

saiyeﬂ tquxz'raztm(é abe madﬁiwlgmﬁnulteheawm h%ed; t(Di 5°Cnﬂoe loeditet ®l@nt was

r?n&(aveg J,lnﬂe ‘If_qglugn;lzgcﬂ%d ]\'YHq];ﬁNr %F ere IICS sl“hﬁ:os}_%d Pgoc?uct was
dflél_ﬁb aiRDecryRtall Zed FronPéthandt t@élvé %etl%)ﬁ)&-oﬁ) 3 4(cﬁihydr&)-§l7-l- 2hlbenzoxazin-
6-carboxylate (108g, 83%).

Step III: 6-(Hydroxymethyl)-2H-1.4-benzoxazin-3(4H)-one
A solution of methyl-3-ox0-3,4-dihydro-2H-1,4-benzoxazin-6-carboxylate (30g, 0.145mol)

in dry CH,Cl, (500mL) was cooled to —78°C and added DIBAL-H (51g, 0.36mol) over a
period of 45min and then stirred at the same temperature for 14h. The reaction mixture was
quenched with 1.5N HCI and filtered off the solid product. The solid compound was dried
under vacuum to give 6-(hydroxymethyl)-2H-1,4-benzoxazin-3(4H)-one (18g, 69%).

Step IV: TBDMS-6-(hydroxymethyl)-2H-1.4-benzoxazin-3(4H)-one

To a solution of 6-(hydroxymethyl)-2H-1,4-benzoxazin-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 TBDMSIiCl (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)-3-0x0-2.3-dihydro-4H-1.4-benzoxazin-4-vl]acetate
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10 Internedi ate 67:

2- Chl oro-5-[1, 3] di oxol an- 2-yl -benzofuran O~ C / Q

Step I: 5-[1, 3] D oxol an-2-yl -benzofuran A m xture

of benzof ur an- 5- car bal dehyde (150ng, 1.03mmwol), ethyl ene
glycol (230ul, 4eq), trinethyl orthoformate (123ul, 1.1

eq) and tetrabutylammoniumtribromde (49ny, 0.1 eq) 15

was stirred at roomtenperature for one night. Sone

starting material could be detected by TLC. However, the
reaction m xture was poured into saturated NaHCO3

Teod stspensiamcbft & (Or3gd o1 nwas irexity AAVEN(IWinEh weashgdded TBDMS-6-

acet at e. d or ani yers, we [ ove ) ..

i TRER! Aot Aame abRent 3o8eh SbbnaR el avith stiging and
aHkb\V@d %cgﬁ&deat PRPAYGt a2hWhT1§31 r8@Sion Pk dvRy c&b@&hto 0°C added
chr omat ogr aphy using cycl ohexane/ et hyl acetate :0.75

methwehheroaceTie (RO G 0ASBmobloandotimeed and¥l it Bihndie |r¢aCB6%nlxture was

ffiEh RotiE sl e rsinlloor Vg B souupd M prd B foy dgn. The
réclidn 3liBuexXehadided Withenzef gzoem() S&Ected. Withemk Jacovae (3x150mL).

di ssolved in THE (2 nL) and the sol uti on was cool ed down
The combmed ngaﬂlc iqyphwgﬁnv(ai]gmiuwlth ﬂOY@qqge%yamdsolutlon brine and
e, T e [ d 1 Q. a . e
REP IR sotsehny iR, FLHbHGE 85 bR p® Byl Thurfigs oV Wtumn
chrd@npgrdphlye qover diisisol geld (GHC1;/Mletddo], vvw faddedtdr gipei Ieethyl-[6-
to the reaction _m xt After |1 h30 at-78 Conlys II
(aeRTneID ¢ AP 12y il 131 4B asen-dei Besale ( phe

tenperature was increased slowy to roomtenperature

SRpEVIN ml,%ﬁvl-[M\ﬁFslrm@nsLo%rm-daﬁawlq-1,%5&0@41@@ JIRcihR

m xture and the aqueous [ayer was extracted t'h nmes.

A(lmimull@slf Hﬁ@é‘hﬁg; 001 el end velie td)du doy@HzﬂggdﬁOmL) was cooled to

b A SRR Syt Gty mptid pagror? pitgropt-1.4-
b&%&aﬁhﬂ?ﬁl]aﬁet@w 12@ beom)nn theCcheRdmst) ephdel G MBrhedVldaction

ESI 5 23 (Mr1).
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 (DMSO-d6) & 9.88 (s, 1H), 7.65-7.60
(m, 2H), 7.24 (d, J=8.1Hz, 1H), 4.85 (d, J=9.9Hz, 4H), 3.71 (s, 3H).

Intermediate 65: 4-Butyl-3-0x0-3.4-dihydro-2H-benzo[ 1,4]oxazine-6-carbaldehyde
(@)
o
N
J—/ —0

H

This intermediate was synthesized according to the synthesis of intermediate 2. Overall

yield 33%.
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Internmedi ate 68: 3- Am no-benzo[ d] i soxazol e- 5-car bal dehyde

O N C O 15 HZN H Kai ser oxine resin (Novabi ochern

01- 64-0188) (250ng) was washed with DCM and THE (3 tines

5mn), 2ml of THE was added followed by the addition of

300ul of potassium tertbutoxige (IMin THE, 1.2eq.) at

r.t.. The resin turned orange and was shaken in the

Quest 21 OTM for 15'. 2-Fluoro-5-fornyl -benzonitrile (75ny,

2eq.) inlIm THE was added 20 and the reaction was heated

at 55C for 12h. The resin was washed with DCM MOH,

L@aMSr M/ZaES‘I 26& nﬁm' nut%s(MJa]l)d H\/Nm (EMscsmsm 7. 66?@& Jt@S?IHz 1H),

for 30' bef

7é|8e,(QWnd 7&?@8 Hrkel@b 7d1r% @d] rge%ﬂﬁ 1\st4 t7 7 EatE WP 6 #1:7;\?*%& 1H),
) 212 tion was

1%@ §f1€mdﬁ‘1)512@8n111ﬁ'€ aI S )a23$t%ﬁ‘e] ?-gglzn As washed twi ce

W|th 4rr1 of DCM The col | ect ed fractl ons vvere evaporat ed

of pure 3- Am no benzo[d]lsoxazge 5- car baI dehyde 5 HPLC:
1.47 mn. LGMS: MZ ESI: 0..82 nin, 163.26 (M1).

I nternedi ate 69: (o)
4- Pi peridin-1-yl-qui nazal i (
ester N-N O N--- Thi s e medi at e was prepared
according to the syni [ edi ate 8 starting
from 4- Chl or o- qui nazof'ne- 6- car boxyl/it@ci d nethyl ester
(intermediate 7). to HPLC: 1.81 miny LGMS: MZ EST: 1.78

mn, 27232(Mtl). Internediate 70:
Thispngsemedinte- wad syihesized| acrerdgizcr thal syathpsie of Nntermediate 2. Overall

yield 29%.
'H NMR (DMSO0-d6) & 9.78 (s, 1H), 7.58 (dd, J=1.5Hz, 7.9Hz, 1H), 7.47 (d, J=1.9Hz,
7.40-7.18 (m, 6H), 5.22 (s, 2H), 4.95 (s, 2H), 3.3 (d, /=7.2Hz, 1H).

Intermediate 67: 2-Chloro-5-[1,3]dioxolan-2-yl-benzofuran

o)
Cl
N\ o

L/

A mixture of benzofuran-5-carbaldehyde (150mg, 1.03mmol), ethylene glycol (230ul, 4eq),

Step I: 5-[1.3]Dioxolan-2-yl-benzofuran

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 NaHCO; 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).
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OL H This internedi ate was prepared according to the
synthesis of internediate 5 starting from 4-

Pi peri di ne- qui nazol i ne- 6-carboxylic acid nethyl ester
(internediate 71). 15 HPLC: 1.36 min. LCGMS: MZ EST:
1.40 mn, 242.32(MWl). 81 Intgrnediate 71:

3-(5-Fornyl -benzofuran-3-yl)-propionic acid ethyl ester O
O O OH 100nyg of 3-(5-Fornyl-benzofuran-3-yl)-acrylic
acid ethyl ester (internediate 62) were dissolved in

Et OAc in the presence of Palladi umon charcoal and Argon.
LTeMShMZVH : b5t onneltled AI+H2- bal | oon and hydr ogenati on
was carried out for 12h. The palladiumwas filtered off
e %ora edaffordlng pure title

Oty Sy 53 mn LCGCMS: MZ ESI:
SJZ[II%EDI@XBLMWI b%%z&ﬁ\(f"all) (50Mit @Qﬁ'ﬁlﬂi(ﬁlf ®ad 3lssolved in THF (2 mL) and the

t hyl 1, 3] di oxol an- 2- yl -benzofuran O QJ

sglufian Bqamcmléd aleva- il <158z B 4KhigBOGGOUD, téﬁmbmas wdded dropwise.

Tﬁ Srﬁ%g,&g QA@U %‘ui’pe_F?) ? 1H1’a)£ (Z?gtg '{l@% th? %a%é oﬂm%lsé v&%’s déo%‘fjedd@owr}l to —

781 pitd BIES (3§hﬂg§ 1 meep) dfs@ol\o«&slrﬁt Ly EH[F&Gasmdde@Hrcﬂﬁﬁse fbhi@a reaction
the reaction mx | ed

m%tﬁzfné%tﬂ?aﬁmeltsﬁﬁ GLonlﬂsm@lhalrowrtﬁ éwgtg mﬁerialr?eulﬁmﬁ dgtgsted. The
é?lg&?ﬂul%rv%)sv‘fn&%ageg 511&@1 13 Jﬁglﬁqwgé}amré%%rﬁrtghg rWa‘[er and ethyl acetate

nper at ure was incr ea to room erat ur
weweadted o the Desyoe taed $lmmlusbw layergvasadxenactal 3wasesd €berbﬁrfed,orgamc

ter and ethyl tate re, added to the tur
phties ¥auaves OY%%SSC%?EE"&@P%& et S aisdigaeds %r%%-éﬁagggﬁwan-%
yRB&SBRrRG8Ar € d81%) sufficiently pure to be used in the next step.
LC-MS: M/Z ESI: 1.77 min, 225.23 (M+1).

15}

Intermediate 68: 3-Amino-benzo[d]isoxazole-5-carbaldehyde

o
/

N\ o

H,N !
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 Smin). The resin was dried at 40°C with a flow

of Argon for 30' before cleaving.
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over MgSH4, filtrated and evaporated to give

2-nmet hyl -5-[1, 3] di oxol an-2-yl -benzofuran (41.2 ng, 70%
sufficiently pure to be used in the next step. 20 LC Ms:

MZ ESI: 1.71 mn, 205.34 (Mrl). 82 Internediate 73:
5-F1, 3] bi oxol an-2-yl - benzof ur gn- 2- carboxylic acid net hyl
ester OO0O-00 O 5-[i, 3]D oxol an-2-yl -benzofuran (50ng,

0. 26mmol ) was dissolved in THE (2 nL) and the solution

was cool ed down to -78C. Butyl lithium (180uL, 1.1 eq.)

was added dropwise. 5 This mxture was stirred 30 mn at
TR6 & diiibé restrtheas geaged eithifibd/oNeHGas: 120! rel) fdoRinat B5°C. T8Esolution

and t hyl. of.ormate (23 ulL, 1.1e di ssol ved i

ineclEe o U 5 o Heivp S AL T RS tlL kg PlaPCRT. The

c@l@téﬁnfré(ctﬁ)ﬁﬁlv&l’er@@%at@(ﬁ vattafiel GheRE el 4alo M‘@%eﬂeéfﬁﬁﬁi%g 37 mg
two maj or conpounds were fornmed (expecteéd

(?ﬂ"/omfaltuf @311’9?11@37622{)@]1%@2(11@15}51&@1@9 &as i ncreased

y over ter and et hyl

}gﬁgﬁgéwaﬁg¥gqu§e§8?gg§ %%ékg "t he aqueous

| ayer was extracted 3 tlnes. Cbnblned organi ¢ phases was
Liderinediat©9@r4-MpSHin- -1l quisdetin@ b daghoapiic adi¢ehetioyl gétere t he
5-[1, 3] D oxol an- 2-yl - benzof uran-2- carboxylic acid nethyl
ester (31.9 ny, 44% m xed v the di ner (expected
product/di mer 46:54). TheNm xtYre was used directly in
the next step. LCMS: M Z Esk A\mn, 249.26 (Mtl) and
1.88 mn, 407.20 (Mrl, Diggr). ntermedi ate 74:

3- Brono- 2- f | uor o- benzof ur an- 5- carbal dehyde O F, O Br H
100 ny, \0.68 mmol ) in ether (1
nm.) was added to a cold ~0

This intermediate was prepared according to the synthesis of intermediate 8 starting from 4-
Chloro-quinazoline-6-carboxylic acid methyl ester (intermediate 7).
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

SN
N

This intermediate was prepared according to the synthesis of intermediate 5 starting from 4-
Piperidine-quinazoline-6-carboxylic acid methyl ester (intermediate 71).

HPLC: 1.36 min. LC-MS: M/Z ESI: 1.40 min, 242.32(M+1).



10

15

20

20 solution (-78C) of NBS (158 ng, 1.3 eq) and pyridinium
pol y(hydrogen fluoride) 70% (0.850 nL) in ether (4 nl)
in a pol ypropyl ene tube. The reaction was allowed to warm
up to roomtenperature overnight. The reaction m xture
was poured into ice water andg, extracted with ether. The
et her phase was washed wi th aqueous bicarbonate, dried
over 83 sodiumsulfate, filtrated and evaporated to give
3- brono- 2-f | uor o- benzof uran-5- car bal dehyde (141.6 ny).

it was purified on reverse phase HPLC (sol vents gradient
IR @leCHBECN :B -1 -BorfifvAbeaddfionoi3ng )-phpidni¢ ded ethiwbesterd (62 ny,
37%, which was used in the next step. 5 LCGMs: MZ ESI:
1.56 min. HPLC=3.11 min (99.3 "H NVR: (DMSO- d6) 59. 94
(s, 1H), 8.09 (d, 1H, 3J=1. 499 (dd, 1H, 3J=8.4,
1.8 Hz), 7.38 (d, 1 3J=8. 4 97 (d, 1H, 2JH F=59
Hz), 6.01 (d, IH 3JHF 15.{1 Hz). NVR: (DMBO-d6) 5
-114.80, - 114.88. 10 i{nternedi ate :
2- Fl uoro-5-[1, 3] di oxol ans2-yl -benzofura® O F O QJ

5-[1, 3] Di oxol an- 2-yl - benzof uran (504y, 0.26mmvl) was

di ssolved in THE (2 m-) and the solution was cool ed

1 o 2> oy R R g oo A BRIAN R ere
disbdvedaditOdw inmthd preeenvast RBdabd®oh dovhmréaal adbA7&@E. dndhis was

N-flu nzene onamni.de di s ved
cPines o HrpIoRRanT RiTad T on oS el pHOF L2 T malhdiy T
fikBRd X drdrtBe Wvenss bvélreee%ﬁa&ﬁtreﬂ 'aﬁBqu*ig%M’@ €ifle c3§1§ourﬁl"(‘§0ﬁ1%0§0%

tenperature. Water and ethyl acetate were added t

HRLt dre amdLCRESayliédisd: 1 bayen, 2d SeMrlact ed 3 ti rres.
Combi ned organi c phases was dried over MgSO4, filtrated

with side 20 products. govey it was sufficiently pure
to be used for the next

5-[1,3]Dioxolan-2-yl-benzofuran (S0mg, 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 MgSQ,, 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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The foll ow ng exanpl es have been synthesized: Exanple 1:
Preparation of 5-( 1, 3-benzodi oxol -5-. 1.
1)-1,3-thiazolidine-2,4-dione 84 O IOOSNH OlIn a
100m round bottom flask were placed 20g of thiazolidine,
15.6g of piperonal and 7.7g ¢@f beta-alanine in 80ml of
acetic acid. The reaction was stirred for 3h at 100C and
then slowy cooled to roomtenperature, while the

desi red condensation product crystallized. 5 The crystals
were filtered, washed with acetic acid (rt.) and water
Initbaredrage 7 3.53- Bl 3 [Dz@cb | dne- 21yl - @B fUr2b Bichrboay ioadd ngtiR8gstei84%)
of pure 5-(1, 3-benzodi oxol -5-yl nmet hyl ene) - 1, 3-

t hi azol i di ne- 2, 4-di orf&. 28 espondi ng pot assi um sal t

i te:
1. 3-tdi azol i di ne- 2, 4-di

5-(1, 3- benzodi oxol - 5-
one was suspended in ~THF, followed By t addition of IN
solution of KOHin water (1.0 eq.). cl gar solution 10

e AR I TR

606011 dvadchbie@zRndioners2C4 Bdiy?NRhiuPHSG0uB; #8ed Rvas la@ddBdropwise.
MZ ESI: 131 mn, 248.12 (M1). NWR (parent): 'H NWR

ThDvBRtute wag 5tigred 30 mmin ag 25%H) Then. thd reastion pyxture, @& @ole dawn to —

Rt enf el SragbRboaieleRBET EARE) Bt i e TOERH g Fopuise

tdlthe Rtdctib® snioture\atfes 1980 enlgddR anl RadbNgartifg il¥erial was detected and
preci pitation of the desired condensation Er oduct. The
1@ tirigoreGonperngsy welicpiofragkexpegied erpdueiidimenrs Lhk Thedempesature was

AT o N VLA P S A B0, CPPEAL Y g o
nékiocn@midoe agtwous Sayeg wak @acted 6 ltmnsx @ombiried tangasc plkases was dried

el uent s. Alternativly the final conmpounds coul d be
¥ 4z é’gtrﬁtﬁd a1ida PHAPOEE R Y e 488 ot b 1?@?%%-yl-genzofuran-2-

ABLLAN e RERLPERAr (31.9 mg, 44%) mixed with the dimer (expected product/dimer
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).

Intermediate 74: 3-Bromo-2-fluoro-benzofuran-5-carbaldehyde

o

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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In a parallel synthesizer Quest 210TM was pl aced the
correspondi ng al dehyde, to which was added a m xture of

pi peridine (17.9 ng/tube) and 2, 4-thiazolidi nedi one (49.2
ng/tube) in 8 DME (2nl/tube). The reactions were

stirred for 3h at 120C and thgp cooled to room

tenperature under agitation. 2m of H20 were added. Those
compounds, which precipitated were filtered off via the

| oner mani fold. The renmaining clear solutions were

reduced in volune, followed by the addition of water.

sddrems cuffetenetltsadd dasndnesvapbratederted gaved Ivhsimad2Slusird-henzofuran-5-

c!bri)%ltglﬁl&dg r‘r&& tgnﬁro fgg.D%{F’W@?fe;ﬂf go‘r:‘.dlglfl Pg‘h Qg{ze?sec %ﬂgs%nls—@ibo rE'solvents gradient
Ho(CrH0en2p Fax aftorting KBl k¥ mpound (62 m%, 37%), which was used in the

ene)-2-thioxo-1,3-thiazolidin-4- one S TOSTONH O 10
ngxt sgep24ml vi al was placed 1g of comrercially avail able

VRl 27 IR Ao RS Ut pRLs S B Ae sl o4 o

17908 .66l (4,0 H, eoR EBHPLOA{ G, & HUPRE Wi ¢ pizh hesd (halg, Pr-edy¢lz) 6.87
precipitated. The Solid was filtered and washed wth
(chf Fibr JinmgS9L HE).06.080% 18f "hrramie Howder NMB: (IBMIS-d8) 2 -114.80, -
Ei's 1.46 mn, 266.00 (Mm1l), 264.08 (M1). NWR (parent):
HAB%vR  (DVBO d6) (513.75 (br. s, 1H), 7.58 (s, 1H),
7.08-7.18 (m 3H), 6.14 (s, 2H). Exanple 3: Preparation
of 5-(2, 3-di hydro-1, 4-benzodi oxi n-6- |y nethyl ene)-1, 3-
LiitBingsd@lté U5 mEFRoA- 8 DBRioxMan2-yEbdAofuran

o

F—\

o)

o/

5-[1,3]Dioxolan-2-yl-benzofuran (S0mg, 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 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 MgSOQy, 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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COOO Followng the general nethod as outlined in
Exanple 1, starting from 2, 3-di hydro-1, 4-
benzodi oxi n- 6- car bal dehyde and
1, 3-thiazolidine-2,4-dione, the title conpound was
obtained. 5 HPLC. 2.58 min. LgMs: MZ ES!': 1.32 min,
262.16 (M1). "HNWR (DMSO-db) 5 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), 436- 4.22 (m 4H). Exanple 4: Preparation of
5- (2, 3-di hydro-1-benzofuran-5-.1.1)-1, 3-thiazolidine-
2,4-dione: 10 O O S—"( NH O FoIQOMAng t he genera

i N1 BXs ékgéfartlng from
) bal\dehyde and
1, 3-t hi azol i di ne>@-Awdio He tiNHe conpound was
obtalned 15 HPLC: 3 27 m n. : MZ EST: 1.37 mn,
246.18 (M1).'HNVR (DMSO-d6) 594,80 (br. s, 1H), 7.37
(s 1FD 7.25 (d, 1H, J= 8.3), 7 21 (s, 1H), 6.80 (d, 1H
IIEg( é%‘p ognd gptg%gﬂéglﬁ W%rg&lgced 20g o%fhlazoil'gme 15. 62gHof ﬁllperona% and 7.7g

05E4t£ Ata 'ﬂﬁ%hﬁ’élﬂm@oﬁa&ﬁ@ aa@i' %olleaél&ﬁl waRti¥h e8edi 24180°C and then

I'azol i di ne- 2, 4-di one
slowly cooled to room temperature, Whlle the desired condensation product crystallized.

The crystals were filtered, washed with acetic acid (rt.) and water than recrystallized from
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
(DMSO0-d6) 512.5 (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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S ONH O Following the general nmethod as outlined in
Exanple 1, starting from 7-net hoxy-1, 3-

benzodi oxol - 5-yl ) car bal dehyde and

1, 3-thiazolidine-2,4-dione, the title conpound was
obtained. 5 HPLC: 3.57 min. LMs: MZ ESI: 1.30 mn,
278.07 (M1). 1H NWVR (DMSO-db6) S 12.63 (br. s, 1 H),
7.78 (s, IH), 7.65 (s, I H, 7.57(d, 1 H J = 8.5Hz),
7.45 (dd, 2H, J = 0.8, 7.6). Exanple 6: Preparation of
5-[(9, 10-di oxo-9, 10-di hydr oant hr acen- 2-yl ) met hyl enel - 1, 3-
DIMIE d2ol/futien @h rebetiomsneer® stredStor 3Nkt 1200C@nA thdroddoteditngodrhe

ener al t hod as utIi starting.from . .
A5 Bt B0 A e SEERT SBoss combpButdsonpish Mhsipitated
w%rﬁlﬁeggdgéf? |V'iadﬂh@ %v?er‘}nﬁ‘hf%ﬁ? ’Tge tﬂ&nilhin%%léi&’ g&%&@ \)rﬁf}ﬁ reduced in

Vglgmeo@)llpMegljay thesa@xtmmfe?vauer Phe p;af(mmed) ﬁohﬂs were ﬁltered and washed
. 2-di fl -4, 3z di I I -1, 3-
R A SR R G

Example 2: Preparation of 5-(1.3-benzodioxol-5-ylmethylene)-2-thioxo-1.3-thiazolidin-4-

one
S
4 a
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) §13.75 (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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Fol  owi ng the general nmethod as outlined in Exanple 1,
starting from (2, 2-difluoro-1, 3-

benzodi oxol - 5-yl ) car bal dehyde and

1, 3-thiazolidine-2,4-dione, the title conpound was
obtained. 5 HPLC. 3.85 min. LM (10 min): MZ EST: 3.15
mn, 284.11 (M1). 1H NVR (DVMSO d6) S 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) Exanple 8: Preparation of 5-(1
3-di hydro- 2-benzofuran-5- Ip neth | p ene)-|
3-thiazolidine- 2,4-dipne O S OH N i90 O Fol l owi ng the

general nethod as ou starting from

1, 3-di hydr o- 2- benzjfgra ar bal gehyde (internedi ate 4)

and 1, 3-thiazolidin e conmpound was

obtalned HPLC. 2. 89 ﬁ?n LCGMs: MZIESI: 1.20 mn,

246.20 (M1). 'H NVR (DVBO-d6) S 15112.60 (br. s, 1H),

7.80 (s, 1H), 7.56-7.42 (m 2H), 5.03 (s, 411) Exanple 9:
eparati on of 5-(1-benzof b net hyl

F@ﬂ%‘ylng %e ta?rl%{ﬂbmeémeaszowt la?CEHbE%@m@Je 5 stargjng fegm 2,3-dihydro-1,4-

bgﬂoh%‘ﬁﬁrp&cﬁﬂﬂﬁld@ ?”qtj@ﬁjaz@ﬁdlﬁybu _88fe | EXRAP! @ndbound  was

starting from 1-benzofuran-5- carbal dehyde (internediate

obifpingdd 1, 3- thlazolldlne 2, 4-dione, the t|tIe conmpound was

R P 1min. Le-MS: Mz ESE: 132 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 ESI: 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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5 HPLC: 3.54 min. LCGCMS: MZ ESI: 1.47 nmin, 244.20 (M1).
"HNVR (DMSO-d6) S 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,
1H, J= 8.6Hz), 7.07 (s, 1H) Exanple 10: Preparation of
5-[ (4- et hyl - 3- oxo- 3, 4-di hydr @, 2H 1, 4- benzoxazi n- 6- yl
nmet hyl ene) -1, 3-thi azolidine-2,4-dione 10 O OX S NH ON
O Followi ng the general nethod as outlined in Exanple 1,
starting from [ (4-nethyl-3-oxo-
3, 4-di hydr o- 2H 1, 4- benzoxazi n- 6-yl ) car bal dehyde
(internediate 2) and 1, 3-thiazolidine- 2,4-dione, the
title compound was obtained. 15 HPLC. 2.79 nin. LC MS:
MZ ESI: 1.19 min, 289.22 (M1). 1H NMR (DVMSO d6) 5
12.58 (br. s, 1H), 7.8 H), 7g414(s, 1H), 7.13-7.26
(d. 2H), 4.74 (s, 2r(( 2 3 anpl e 11:
Preparation of NH
5- (1, 3- benzodi oxol - 5- yI nmet hyl ene) - 2-[\m no- 1, 3-thi azolidin
e-4- one 90 NH 1O0OS 4 ONH O Foll gw ng the general
method as outlined in Exarrple 1, starting from

ben odi oxo0 rba

FOISHRRTS teasn] mkipe s SuGAL I8 ABTAls 1 SBEiRsoliog feftethoxy-1.3-

b%%@izoggﬂS y?ah@aldghﬁﬁ BAd-1,3-EridBlidMe 2 Fdibne 1 116l tifeNeompound was
obtained.

HPLC: 3.57 min. LC-MS: M/Z ESIL: 130 min, 278.07 (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 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
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5 Exanpl e 12: Preparation of 5-Quinolin-6- ly
nmet hyl ene-thi azolidine-2,4-dione O N S NH O Foll ow ng
the general nmethod as outlined in Exanple 1, starting
from qui nol i ne-6- carbal dehyde (internediate 5) and
I, 3-thiazolidine-2,4-dione, the title conpound was 10
obtai ned. HPLC. 1.445 mn. LGMs: MZ ESL: 1.17 mn,
257.21 (Mtl). "H NVR (DMSO-d6) S 8.88 (d, J=6Hz, 1H),
8.40 (d, J=9Hz, 1H), 8.07-7.90 (m 3H), 7.55 (q, J=6Hz,
9Hz, 1H), 7.45 (s, 111). Exanple 13:
5- Qui nol i n- 6-yl met hyl ene- 2-t hi oxo-t hi azo/d di n-4-one N \
S~ NH 15 0 91 Fol Irowi @g exgener ak hod as outlined
in Exanple 1, starting/ fro nol i né- 6-\ car bal dehyde
(internediate 5) and.T hgez i t | 8Hconmpound was
obt ai ned. HPLC. 2.05 mn. ST '
273.14 (Mrl). 'HNVR ( DVSO- d6) 8 14. O (br. s, 1H) 8.97
(d J23Hz 1H), 8.23 (d, I—9Hz 1H) 810(d J9Hz

| ==9Hz (s,
F9 fgﬁzgenezf me@@arﬁawﬂﬁ@ i Eﬂm%eé rtmﬂ { Hm6£2 %591ﬂu0r0 1,3-
béﬂ’z%ﬁb()x@f‘? 3 Eél@él%le dﬂ;a aidkt qnﬁthlé\,!dhdi}l\ez& 'dlolﬂt' 8 Fle! QYhSind was

t he gener nmet ho s outlined in 1, startin
obtaowtd qui nol i ne- 6-

HPLC: 3.85 min. LC-MS (10 min.): M/Z ESL: 3.15 min, 284.11 (M-1). 'H NMR: (DMSO-
d6) 612.63 (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)

ols

- NH
o

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 ESIL: 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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car bal dehyde (internediate 5) and

2-imno-1, 3-thiazolidin-4-one, the title conpound was 10
obtained. HPLC. 1.16 min. LCGMS: MZ EST: 1.10 mn,
256.18 (Mt 1). 'HNVMR (DMBO d6) 8 12.58 (br. s, 1H),
8.84 (s, 1H), 8.37 (d, .l1=6Hzgg1H), 8.02-7.86 (m 3H),
7.52 (q, .l==6Hz, 9Hz, 1H), 7.26 (s, 1H), 7.02 (b+ s,
1H). Exanple 15: 5- 3-Methyl -benzo[d]isoxazol-5- |y

nmet hyl ene) -t hi azolidine-2,4-dione O OS M NH 15 O

Fol  owi ng the general method as outlined in Exanple 1,

starting from 3-Met hyl - benzo[gl<fbxazole 5- car bal dehyde
: Onnc
2

di ne- 2, 4-di one, the
title conmpound HPLC. 2.99 mn. LC Ms:
MZ ESI: 1.30 m\y, NH NVR: (DVBO-d6) 8
12.58 (br. s, 1H), 8.08 (s, 1FD| 7.95 (s, 1H), 7.85 (s,
2H), 2.59 (s, 3H). Exanple 16: &
4- Phenyl - qui nazol i n- 6- ylnethylene) thlazolldlne 2, 4-di one

NI NH N <~ 5 Fol | .ow ng _t he eneral hod

Falhwmaetae.%?nmbﬁm?@dlas svthiped Ay Ercp aPﬁéﬁVB rom 1-benzofuran-5-

cSHhR ﬁteﬁn&ﬁét@ag)d chY des | Qlﬁlﬁ%@iﬁﬁdi @tdﬁ)n%?’)th@gﬁlle compound was
1, 3-t I|d|ne I one, titl conpoun

ob&hadned HPLC. 3.45 min. LCMS: MZ ESI: 1.25 nin,

334.15 (Mr1l). '"HNVR (DMSO-d6) 8 12.74 (br. s, 111),

HPI43 {54 ndid 1)L.C-MS2M/ENESEH).47 $i0274 86 (171). 2H) NMR.7@MS66d6) &
§n1 5H). 10 Exanple 17: 5-(4-Di weth Ian1no}guinazo|in-6-.

1 ._58;[l;r_ shit)z §|1p(ﬂd nidd, zfﬂzgmhg 92 (s,2H), 7.74 (d, 1H, J = 8.6Hz), 7.57 (d, 1H,

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

o)
o)
S
- NH
i
o)

Following the general method as outlined in Example 1, starting from [(4-methyl-3-oxo0-

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), 2.99 (s, 3H)

Example 11: Preparation of 5-(1.3-benzodioxol-5-ylmethylene)-2-imino-1,3-thiazolidine-4-

one
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O N~gIN NH N OFollow ng the general nmethod as
outlined in Exanple 1, starting from 4-D net hyl am no-

qui nazol i ne- 6- car bal dehyde (internediate 14) and

1, 3-thiazolidine-2,4-dione, the title conmpound was
obtained. 15 HPLC. 1.47 min. LCG-MS. MZ EST: 1.26 nin,
301.26 (Mtl). "HNMR (DWvsO-d6) 88.81 (s, 1H), 8.54 (s,
1H), 8.16-7.95 (m 3H), 7.13-7.26 (d, 2H), 3.63 (s, 6H)
93 The follow ng exanpl es were synthesized as desri bed
in Exanple 1 and 17 starting from internediates 15 to 31
and 1, 3-thi azolidine-2,4-di one | niNT nedi ate# Exanple as

starting Cbnpou 2 material is 16
5-[ (4-am noqui ne]-1,3- 273.29
t hi azol i di ne- 2, i H

5-1(4- plper|d|n 1- quU|nazoI|n-'-
t hi azol i di ne-2, 4-di one 20 22
5-[ (4- nor phol i n- 4-yl qui nazol i n- 8 yl ) met hyl ene] - 343. 20

1, 3-1hi zolldlne g 4-di one 21 17

Fsﬂq‘mg(t e asRATA EEYY ab RUZBRT M EXyNpleeh miprdngelpm B Peqgpdioxol-5-
cérb%l[dglliydg%ﬁh 'th{‘ﬁq 2 39 B0 En- 4281162ale title compound was o‘tét%léle% 0

ieth y anlno ) qui nazol i n-6-yl ] met hyl ene: -

I 0
}%&%%2 i p@?? i n- 2 y E§¥h9? aﬁ?é%féﬁ#%%%%lln 6- 23 18
yI}nEtherne) 1, 3-thiazolidi ne-2, 4-di one 364. 40
Example 12: Preparation of 5-Quinolin-6-ylmethylene-thiazolidine-2.4-dione

yl ) met hyl ene] - 1, 3- 341. 40

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) &
8.88 (d, J=6Hz, 1H), 8.40 (d, J=9Hz, 1H), 8.07-7.90 (m, 3H), 7.55 (q, J=6Hz, 9Hz, 1H),
7.45 (s, 1H).

Example 13: 5-Quinolin-6-ylmethylene-2-thioxo-thiazolidin-4-one
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24 19 5-({4-[ (pyridin-3-yl nmethyl)am no] qui nazol i n- 6-

364.40 yl }nmet hyl ene) -1, 3-t hi azol i di ne-2, 4-di one et hyl
1-{6-[(2, 4-di oxo-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-djoxo-1,3-thiazolidin-5 26

25 ylidene) net hyl ] qui nazol i n-4-yl } pi peridine-4- 413. 30
carboxyl ate tert-butyl 1-{6-[(2,4-dioxo-I,3-thiazolidin-5

27 24 ylidene)nethyl]quinazolin-4-yl}-L-prolinate 427.20

28 20 5-{[4-(4-nethyl pi perazin-1-yl)quinazolin-6- 356.13
Fylldwiaightheepaieral , Glethbﬂamloh‘dinndé 18, Exd'n}ﬂﬂel 29taﬁihg from quinoline-6-

d - lin- :
G B AR M
HP1d: 4:d54nin? ELnar R/BEW' 1.05 RESY, '2%'&4 2‘1%&@?[@'(91\7{%%%95
6-yl }met hyl ene) -1, 3-t hi azol i di'ne- 2,

15.00 [(dr §.4-H)e B2V (i er3iith, mH)-8/23) qu,uhﬂizollﬁ), %10 48Y30Hz, 1H), 7.95 (d,
i di.ne- 2, 4-di 32 28
J%él%’ﬁ%ﬁ?gf%h‘eﬁyféi Eir?%%ﬂ*%gdﬁngilﬁ)-l-y: ]O Sﬁi nazol i n- 445. 40
6-yl } net hyl ene) - 1, 3-t hi azol i di ne- 2, 4-di one

ERarhpK-104 2 TRkt b RuRRYih G- Ambtiyi oridLthAddIRlih A=-Gre 27
yl T et hyl ene} -1, 3-thi azol i di ne-2, 4-di one 355. 20

5-{[4-(4- hydroxyplperldln 1- yI)qU|nﬁzoI|n 6- 34 26
yl ] met hyl ene} - 1, hi &zl i di nes%- di one 357.40 Exanple
et hyNigl - gui nazol i n- 4-y] - pi pe

35: 1-[6- 2
Following the general method as outlined in Example 1, starting from quinoline-6-

4- Di oxo-t hi azol
ri di ne-4- carbox

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, J=6Hz,
9Hz, 1H), 7.26 (s, 1H), 7.02 (b. s, 1H).

Example 15: 5-(3-Methyl-benzo[dlisoxazol-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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N N 50 HOOC NH 0 5 50 ng of Ethyl
1-{6-[(2, 4-di oxo-1, 3-t hi azol i di n-5-yl i dene) net hyl ] qui nazo
lin-4 yl}piperidine-4-carboxyl ate (exanple 26) was
di ssolved in 2m solution of THE/water (1/1). A few
drops of 5N NaOH were added, gnd the reaction was stirred
for I 2h at rt. After conpletion of the reaction,
sol vents were evaporated and titled conmpound was
precipitated in diethylether as a yellow solid (40ng,
82% . 10 HPLC: 1.43 min. LCMs: MZ ESI: 1.15 min, 385.20
HPMCL)Z 99951n EEaMSt B1/3GSI: 130 mln 259.17 (M-1). '"H NMR: (DMSO d6) &
% X0-t hi azol g i denenet hyl ) - qui nazol i n-4
129 (b 5. 1&955&%@ 15D, &8¢ %%Wﬂc 26 4H), 2/5@(\S B5\ /0 COON
NH O Followi ng the general nethod as outlined in Exanple
E%énpfeh% 5il |Ifﬁeﬁ:\9'H%%leu’{\@-sylﬂ%@leﬁ@)dthlazéhalflé 24Gibpe0 min.
Mo M Z ESI 1.10 mn, 385. . arrple 37:
1 [6 (2,4-D 0x0- thlazolldln 5- ylldgnenethyl) qui nazolin-4

-yl]-pyrrolidinf;‘ 2 ooxyllc_ggzd rN L HOOC N S\
|
N

/

Following the general method as outlined in Example 1, starting 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, SH).

Example 17: 5-(4-Dimethylamino-quinazolin-6-ylmethylene)-thiazolidine-2.4-dione

//N\\ o

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).



NH O 10 ng of tert-butyl

1-{6-[(2, 4-

di oxo- |

, 3-thiazolidin-5-ylidene)nethyl]quin

azo

lin-4-yl]-L- 10 prolinate (exanple 27) was stirred in a

25% (TFA/DCM solution for 12h at

rt. The solvents we

evapor ated under vacuo and exggected conpound was

precipitated with dietyl

ether to give pure

re

1-[6-(2, 4-Di oxo-thiazolidin-5-ylidenenethyl)-quinazolin-4

-yl]-
1.43 m n.

pyrrolidi ne-2-carboxylic acid (7 ny,

LC- M5 M

819 .
37130 (M+1).

PLC:

Z ESI: 1.10 mn, 15

Thx &otjpiven@ 8xantplesdwdletshiythenzedas glasned oh Era@plel lyand 17 starting from

neth len%?

iz

iiaz I|d|ne

Aghe e i

~N~ O\ S

one 96 I N NH
Sﬁgpe%é&ﬂﬁﬂeas outlined in Exanpl e

l, starti qgtefrﬁéﬂﬁtél# met hyl am no-
(o] %1] i | dehyde (i nt at 1) and
I %%ﬂ%az ol |Sg|ta?1@ﬂ§ 4- d i one, t h eéimﬁm n?gl]r?po und was Mass (M+1)
Obt a; ned 5 LI l_r\/- :II.. _I‘U III II I_V IVU “” 7 I:CI : 1 03 m n,
287 19 (Mr1). ' H NVR: Gfhzobin- é-%l)&%th(ywne] -$,3-1H),
538(br.| s, , 8 &ﬁdm% 4d%mg2 . J=8Hz, 1H), 7.F8-:29
(s 2H), 3. 03 (s, Exanpl e
5-(4-N@thoxy_quinaz t t 3,4-d
i ond9 ~N- O “\I5S |Nhla léfﬁ Help%h%@gh”‘g&@ﬁ% é%@f B41.40
net hod as| outli ned %&gnﬁ tartlng fron14 net hgxy-
quinazoline-6-carbal gr e (i nternedlate
I', 32phi azol i dipe- 2, |4 % Bl fppasoit-c- S Dmeihyiene- 343.20
,3-thiazolidine-2, 4-dione
5-{[4-(benzylamino)quinazolin-6-yllmethylene}-
21 17° |1 3-thiazolidine-2,4-dione 363.10
5-{[4-(diethylamino)quinazolin-6-yl|methylene}-
22 211 3 thiazolidine-2,4-dione 329.30
5-({4-[(pyridin-2-ylmethyl)amino]quinazolin-6-
23 18 llymethylene)-1,3-thiazolidine-2,4-dione 364.40
5-({4-[(pyridin-3-ylmethyl)amino]quinazolin-6-
24 19 yl}methylene)-1,3-thiazolidine-2,4-dione 364.40
ethyl 1-{6-[(2,4-diox0-1,3-thiazolidin-5-
25 23 ylidene)methyl]quinazolin-4-yl }piperidine-3- 413.20
carboxylate
ethyl 1-{6-[(2,4-dioxo0-1,3-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 yl]methylene}-1,3-thiazolidine-2,4-dione 336.13
5-{[4-(4-pyrimidin-2-ylpiperazin-1-yl)quinazolin-
29 31 6-yl]lmethylene}-1,3-thiazolidine-2,4-dione 420.20




conmpound was obtained. HPLC. 2.57 min. LCMS: MZ ESI:
1.12 min, 288.20 (Mtl). "H NVR (DMSO- d6) 6 12.74 (br.
s, 1H), 8.86 (s, 1H), 832 (s, 1H, 8.1 1 (m 1H),
8.03-7.98 (in, 2H), 4.18 (s, 3H 15 Exanple 40:

2-1 m no- 5- (4- nmet hyl am no- qui ngzol i n- 6-yl net hyl ene) -t hi azo
lidin-4-one H ~-N~S NI | NH HNC O 97 Follow ng the
general nethod as outlined in Exanple 1, starting from
4- et hyl am no- qui nazol i ne- 6-car bal dehyde (i nternediate
11) and 2-im no-1, 3-thi azolidin 4-one, the title

conpound was obt ai n %ipe'ﬁ%n'yﬁ%, I]Mli%az%%ln:-

1.03onin,| 286304 (M %& § 435 30
2- | mi no- 5+ (4- pi per| Bnath}’ g"‘z ﬁhng(S}quJéEf%4 -dione

I~)-thiazplidin-4-ope NH N- S TNl NH_N, O Follow ng
thesgenerial mephod Asiléid-Peratpiperidicanplagingzolitar ting |43, 30
from 4-pi peri di ne- ql]mﬁdwlﬂnﬁhé%ﬂm@épb@lhd-étﬂrdl@ne '

\I nter IIBUi ate IL) dIIU 2= I 1mo- J. J lIII dLUI I UI n=4= O11E, tilU

tit BE con‘pouagI was 5€(I{)4¢414(1Mhe1@ﬂ)ethﬂ};ﬁpermn?-8 yijqoninak&invs; 45 40
SI 840} BE (M) 13- IR DVBQicG) 88. 76+

(c!l,8_152/c H), 816 (d, J=6Hz, | H) 788 (d,
J=9Hz, | H), 5-780 (S {[h—'(‘h—me@h;@@pér%m"l@l)qunﬂazggn 6S. 6"')-355 20
Exaﬁ'_é)l e 42 _ l]met lenezI 1 3-th1 zohdlne 2 4-diope '
2- 1 m no- 5r (4-di net hyl'a i hazol 6-yl neth et hyl
ene) -t hi azol i di n-4-

34 26 gp{‘f4-(4-hydroxyp1per1dm-1-y1)qu1nazohn-6- 357 40

yllmethylene}-1,3-thiazolidine-2,4-dione

Example 35: 1-[6-(2.4-Dioxo-thiazolidin-5-ylidenemethyl)-quinazolin-4-yl]-piperidine-4-

carboxylic 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, 82%).

HPLC: 1.43 min. LC-MS: M/Z ESI: 1.15 min, 385.20 (M+1).



10

15

NH INI / / NH/N O 15 Follow ng the general nethod as
outlined in Exanple 1, starting from 4-pi peridi ne-
qui nazol i ne- 6- car bal dehyde (internediate 14) and
2-imno-1, 3-thiazolidin-4-one, the title conmpound was
obtained. 98 FIPLC: 1.32 mingsLCGM5(10 min.): MZ ESI:
1.54 mn, 300.23 (Mtl). "H NVR (DVMBO d6) S 8.82 (s,
111), 8.53 (s, 111), 8.16 (d, J=9Hz, 1 H), 7.87 (t,
J=9Hz, 2H), 3.65 (s, 6H). Exanple 43: 5-
2- Met hyl - 2H-benzotri azol - 5-yl et h
Examplehi3az oll-| {2 DRoxb-dhiaankd i S-NideBeiNetiy! ) Mdina@plib4-yl]-piperidine-3-
Fol | qw ng, t he general nethod as outlined in Exanple 1,
M rom 2- Met hyl - 2H benzot ri zaol e- 5- car bal dehyde
(internmedi ate 33) and th| azol i dindione, the title
conpound was obt ai né\ PLC. 2.68 mn. 'H NVR (DVSO d6)
812.58 (br. s, 1H),N7. 98\ 1H), 7.92 (d, J=914z, 1H),
7.62 (d, J 6Hz, 1H), 1H), 4.48 (s, 3H). 10
Exanpl e 44: 5- 3- enzotriazol -5-ylneth ly

ene) -t hi azol i di NH N O Follow ng the
n-Exa Q@ starting from
bal dehyde (i nternedi ate

general nethod
34) and thiazolidi ngiphg i t-+eNidonpound

3- Met hyl - 3H ben

Following the general method as 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-yl]-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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was obtained. 15 HPLC: 2.35 min. LCMs: MZ EST: 1.22
mn, 259.23 (M1). '"HNW (DwvsO-d6) 8 12.58 (br. s,
1H), 8.17 (d, .I1==9Hz, 1H), 8.07 (s, 1H), 7.62 (d, J=6Hz,
1H), 7.47 (s, 1H), 4.33 (s, 3H). Exanple 45:

5- (3- Et hyl - 3H benzi m dazol -5- gby neth |y
ene)-thiazolidine-2,4-dione 99 N NNH O

5- (4- Am no- 3- et hyl am no- benzyl i dene) -t hi azol i di ne-2, 4-di o
ne (50nmg, O0.19mmol) (internediate 36) was dissolved in
formc acid (5nL) and the solution stirred at 100C over
night. Form c acig was.then renov in vacuo. The crude

residue was th 30 ica gel colum to give
s

the title conp PLC. 1.71 min. LC ME:

M Z EST: 0.82 ). ¥ foll owi ng exanpl es

wer e synt hesi zed as desribed in anpl e 45 starting from

i nternedi ates 3HNqQ 54 and 1, 3-thiazolidine-2, 4-dione. 10

I nt er redi at e# Exanpl e as starting Conpound nanme Mass
materia [1-(4- henyl but yl H benzi dazol

Fa@gwgy frsgfl?r9| 0d| Ao F‘%&é‘? |Ed‘|aW@} [IASt&TtSIﬁ romg? @@thﬂaﬂnmo-

qé{l)iaz%l{n@% & dé’-h MQ ntﬂme?d"k peng) %&jalzwthlgzol%ﬁfe gﬂ dione, the title

yl' ) met hyl ene| -1 |azo |ne24d|one -
c@npdur(dtwasfdb\tmn@het hyI ) phenyl ] et hyl -111 48 38

o302, 0z 0} 61 B! PRgld A 1 8 4 i %
11.97 (br. s, 1H), 8.53 (br. s, 2H), 8.37 (s, 1H), 7.92 (d, J=8Hz, 1H), 7.76 (s, 2H), 3.03 (s,
3H)

Example 39: 5-(4-Methoxy-quinazolin-6-ylmethylene)-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
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49 39

5-({1-[ 2- (4- hydroxyphenyl )ethyl]-11-benzi m dazol - 366. 26

6-yl } net hyl ene) - 1, 3-t hi azol i di ne- 2, 4-di one et hyl
4-{6-[(2,4-dioxo-1,3-thiazolidin-5 50 40
ylidene)methyl]-11-benzimdazg}-1- 386.35

yl Jcycl ohexanecar boxyl ate 5-({ 1-[2-(5-nethoxy- |

Hindol -3-yl)ethyl]- I H 51 41 benzi m dazol - 6-yl } net hyl
ene)-1, 3-thiazolidine-2,4- 419.21 dione 100
5-(11-[(2-nmethyl -1 Hpyrazol-4-yl)nmethyl]-1 H 52 42
Fbkaowzingi thazeherd! yietimet by betheyd 1n 33-xah1iphez o) btelitmg- 2ouh- 4-32khyd8mino-

qg@%‘q Wﬁé‘{féﬁ}al%‘%}’%s 4- di thoxi/)o ({1%1 et hﬂ% thélz_'@scﬁ ﬁﬂ’@z e title

c@lrhp&ﬁldiw(s{&otilﬁ’ecﬂ phenoxyphenyl )ethyl]-1H 54 54
benzi m dazol - 6-yl } net hyl ene) -1, 3-t hi azol i di ne-2, 4- 442.51

HPLén & 465mipg LC-MS: M/Z ESI: 1.07 min, 286.14 (M+1).
5-(11-[4-(trifluoromet hyI ) benzyl ] - 1H- benzi nmi dazol - 404. 16

EYa %El}e'ﬁﬁ[ 15 By

372.18 1H ben2| m dazol -1-yl}cycl oh necar boxylic acid 57
46 5-[(1-i sobutﬁ,LN nzi m dazol/ yl ) met hyl ene] - 302. 25
1, 3-thiazolidin -dloe

5({1[2(13kNanz I)etrmll] 1H 58 47

benzi m dazol - 6- yl} ' S hi azol i di ne-2, 4- 394. 27
di one N

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, J/=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

PN (o)

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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5-({1-[2- (2- phenoxyphenyl )ethyl]-1H 59 48

benzi m dazol - 6-yl } net hyl ene) -1, 3-t hi azol i di ne-2, 4- 442. 29

di one 60 49 5-1[]-(3, 3-di phenyl propyl ) - 1H benzi ni dazol - 6-
440. 27 vyl ]methyl ene 1-1, 3-thiazolidine-2,4-dione 61 51
5-1[]-(2- nmet hoxybenzyl) - [ H beggi m dazol - 6- 366. 33

yl ] met hyl ene}- |, 3-thiazolidine-2, 4-di one
5-1[1-(3-furyl net hyl)-1H benzi m dazol -6- 62 52

yl ] met hyl ene}-1, 3-thi azol i di ne- 2, 4-di one 326.24 63 53
5-[(I-propyl -1 H benzi m dazol - 6-yl ) net hyl ene] -1, 3- 288. 18
HPhiCad 312 inn B C2YI8¢ i mime): MEX Rt & 56 4nin 530Qud3n@d4&l)i H 8MMR: (DMSO-

| ~yl ene-thja i di ne-2. 4-di o NH 0 ol | owi
apigs §anenah 3t hod M Wid ol ROekTabh ¢-3e arhr i b5E O

from qui noxal i ne- 6- carbal dehyde (i nternedi ate 55) and
Elchihpredst i Adiana.- o1 BenddtlidH1-6 TRMIniRiOBl@haed dioklPLC

2.48 mn. LGMs: MZ ESIT 1.0I mn;, 256.20 (M1). "H NWR
(DMSO-d6) 8 5 12.58 (br. s, 1H), 8.9% (d, J=9Hz, 2H),
8.18 (s, 1H), 8.10/N¢\ QHz, 1H), 8/03 (d, J 9Hz, 1H)
7.51 (s, 1H). Exanple xal\i n- 6-
| ymet hyl ene-2-thio 4-o048 S N~ S NH N

Following the general method as outlined in Example 1, starting from 2-Methyl-2H-
benzotrizaole-5-carbaldehyde (intermediate 33) and thiazolidindione, the title compound
was obtained.

HPLC: 2.68 min. "H NMR: (DMSO-d6) §12.58 (br. s, 1H), 7.98 (s, 1H), 7.92 (d, J=9Hz,
1H), 7.62 (d, J=6Hz, 1H), 7.43 (s, 1H), 4.48 (s, 3H).

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, J=9Hz, 1H), 8.07 (s, 1H), 7.62 (d, J=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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0 Follow ng the genera

starting from qui noxal i ne-6- 10 carbal dehyde

(i ntermedi ate 55) and rhodani ne,

obt ai ne
272.13

9.02 (s,

J 9Hz,
2-1 m no-5

d. HPLC. 3.
(M1). 1H
2H), 831

1H), 7.90

5- qui noxal i n- 6-yl et hyl

10 min. LCGMS: MZ EST: 1.17 mn,

met hod as outlined in Exanple 1,

the title conmpound was

NVR (DVBO-dg) 8 12.00 (br. s, 1H),
(s, 1H), 8.21 (d, J=9Hz, 1H), 8.04 (d,

(s, 1H) Exanple 66

S NHNH N 15 0 102 Follomnng the general nethod as
outlined in Exanplg 1, s rtlng fr o/ qui noxal i ne- 6-

carbal d

2-imno-1,3-thiazdlid
obt ai ned. HPLC: 1.1

255. 19

ehyde (i nt

(M1). 1H

. 1==81Hz, 2H),

SggiAlMin%nﬁeﬂhElaﬁﬁl%

| | ow

n en

y 55)

] o3 MHES| : 1.02 m n,
(DNBC>d6) 59.57- 5 9.30 (b. d,

VR:

ene-t hi azoli di n-4-one CN

|tIe conmpound was

00 (s, 2H), 8.2648. 07 (m 3H), 7.84 (s,
111). Exanple 67: 5-Benzot hi azol - 8

era as outlined in Exanp

béﬂz?ﬁd&e b RMGinel¥, @d dnel S (SOMg' 010 19mmol)
e

(igteamediplg 3|69 oiep eiusisqﬂwhm fﬁ@n@-acab(rSBm)d@ﬁybrescﬂwtmne&ﬂﬁ@d|a’aﬂ@0 C over

t hﬁg }—%ﬁL%eH ge gved 5 9{% Ngﬁe %ﬁ%@é&ﬂguelw%% then purlﬁed by

5864 edlolMhio i R ORVBRDBS S, 612). 58 (br. s, .

i A

9. 39

H@D&C 1|7§1—rg)quH}_/C11)4)S

——9 1H), 7.

%EZSI ({%Z mlIH)2?4(21 (M+1) ’

70

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 30 yl)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 l6-ylimethylene)-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 68: 5-(3- Mt hyl
ene) -t hi azol i di ne- 2, 4-di one

-benzofuran-5- by neth |y
O S NH O15 Follow ng

t he

general nethod as outlined in Exanple 1, starting from
3- Met hyl - benzof uran-5-car bal dehyde (i nternedi ate 57) and
1,3-thiazolidine-2,4-dione, thg title conpound was
obtai ned. 103 HPLC. 1.47 mn. LCMs: MZ ESI: 1.15 mn,
257.21 (M1). 1H NVR (DVMBO-d6) 8 12.50 (br. s, | H),
8.87 (d, J=6Hz, 1H), 838 (d, J=9Hz, | H), 8.07 (t,
J=12Hz, 2H), 7.92 (d, .1=9Hz, 1H), 7.53 (g, .1-611z
12Hz, 1H), 7.45 ([Sy({LL4)metEiaripipgraa6t-4-yl)methyl]-1H-
5- 62- Briono- 32 met hydmheidaafle- ﬂf}‘m%thfyldiﬁ@} ID3-th1azohd1ne 2,4- 340.99
1~)-thi@azol i di ne-|giofledi one O O S4 Br O Ina 25 m
3 neck ftask was
5- %g’; nmet hyl genzoElS?P 4 dlm g% § ﬁ]zo fg 10.37
dlone(f Orrg, 1(’51@} 4],'I
nq\ -n y Mm%lln\ﬂndto
warm t o room t en‘pé1(£ﬁ (H-64-plnogypheRylagthylgd Fr-t enper at ur e
anéther| equpdal enbergimBanlway | mdthytene A Sethiagblidine2,4- [442.51
reaction was filtldioee off to obtain a 10 yel |l ow product
beingthetitlec 87 Eé@ g% MZE
1.69 mipn, 339.8 ( }OW%H% n%e @5—176/@; nggid "HP 494.16
111), 7,93 (s, 1fplmethgeny-1.3- hlﬁzohv‘m?zﬁ‘téwﬂs 6Hz, LH),
7. 54 (d, J=6Hz, | ‘, 2. 20 (s, anpl e 70:
5- (3- brlomo- henzof ﬂﬁ{ér[(254yilm®th%leh@)hdtlhﬁﬂbdmedmnfdayﬂ 46| Q
ne O |NH 1H-benzimidazol-1-yl }cyclohexanecarboxylic acid '
5-[(1-isobutyl-1H-benzimidazol-6-yl)methylene]-
37 4611 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)-1H-benzimidazol-6-
60 49 yl]methylene}-1,3-thiazolidine-2,4-dione 440.27
5-{[1-(2-methoxybenzyl)-1H-benzimidazol-6-
o1 > yl]methylene}-1,3-thiazolidine-2,4-dione 366.33
5-{[1-(3-furylmethyl)-1H-benzimidazol-6-
62 32 yl]methylene}-1,3-thiazolidine-2,4-dione 326.24
5-[(1-propyl-1H-benzimidazol-6-yl)methylene]-1,3-
03 33 lhiazolidine-2,4-dione 288.18

Example 64: 5-Quinoxalin-6-ylmethylene-thiazolidine-2.4-dione
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Br O 15 Follow ng the general nethod as outlined in
Exanple 1, starting from 3-Brono-

benzof ur an- 5- car bal dehyde (i nternmnmedi ate 58) and

|, 3-thiazolidine-2,4-dione, the title conmpound was
obtained. 104 FIPLC. 3.92 mip, LGCMS: MZ ESI: 1.57 min
325.17 (Mtl). "H NVR (DMSO-d6) S 12.60 (br. s, I H),
8.42 (s, IH, 8.00 (s, IH, 7.85 (d, J=23Hz, | H), 7.76
(s, I H, 7.63 (d, .1==23Hz, 1H). Exanple 71:

3-[5-(2, 4-Di oxo-thiazolidin 5-yl i denenet hyl ) - benzof uran- 3
-yll-acrylic acidy 5 ethyl este O00 AO~o /SNH O
Fol | owi ng t he nera 'hod tlined in Exanple 1,
starting from (5 benzof ran 3-yl)-acrylic acid
ethyl ester (in }iz
1, 3-thiazolidine-2, 4-di one, g t|tIe conmpound was
obtained. 10 HPLC. 4.00ni n. : MZ ESI: 1.60 mn,
342. 20 (M1 ). "HNW (DNBC>d6) S 12.50 (br. s, 111),

8,63 8.08 (s, , 7.83 (m 2H), .
Ftyﬂ@glngst’he 1gq)nerai n?ezh?(g as oytlmqg 1n9E|§am@p|)l_? %ar@gg(ftg(’)m qugp%x’ahneé-
1d1%?8% &médiate 55) and thiazolidindione, the titl d was qbtained.

a%%56( S T dratq ) anf hjezoligindjong, the title hyl 1)~ benzot R

HPLy: p- %cmml LE-MSi M/ZBSHA. SDmuO 256 20 (M-1). 'H NMR: (DMSO-d6) &
12.58 (br. s, 1H), 8.93 (d, J=9Hz, 2H), 8.18 (s, 1H), 8.10 (d, J=9Hz, 1H), 8.03 (d, J=9Hz,
1H), 7.51 (s, 1H).

Example 65: 5-Quinoxalin-6-ylmethylene-2-thioxo-thiazolidin-4-one

N 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: (DMSO-d6) &
12.00 (br. s, 1H), 9.02 (s, 2H), 8.31 (s, 1H), 8.21 (d, J=9Hz, 1H), 8.04 (d, J=9Hz, 1H), 7.90
(s, 1H)

Example 66: 2-Imino-5-quinoxalin-6-ylmethylene-thiazolidin-4-one

N NH
=
N — NH
o
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/ NH 0 105

3-[5-(2, 4- D oxo-thiazolidin-5-ylidenenethyl)-benzofuran-3
-yl]-acrylic acid ethyl ester (205ng, 0.6nmol) (exanple

71) were dissolved in THEf water 4:2. To this solution was
added under stirring 81ng (4ef,) of LiOH H2O. The

reaction was stirred for 15h. The solvents were

evaporated, and the residue was precipitated with ether.

The solid was 5 washed with 1INHCL and dried to afford

170mg (90% of pure 3-[5-(2,4-D oxo-thiazolidin-
FeHywingdethe ngetnbnal )mdikork @b uudimed- wl ]Examplyl | cstamiing frétRLiinoxaline-6-

c%’rbéé@rgdig)(ngghgglat%’;) %a; é-ilé{ng%l,{%lﬁé gé%a%‘\tle },:E'@HQNEM was
Og@ﬁ%d 2H), 7.43 (s, 1H), 7.25 (d, J= 18HZ 7.07 (s,

. 10 Exanple 73:
PE’l[(B-l(Q? 1oL 8- MiSpRYZ diSh- 1.0y mipr2dp ify(M- -1peH2SWIR: ANV Ordaed 9.57-

ol 14 LS, 0% 21t 588570m, 59 5PNk © 180

3-[5-(2, 4- D oxo-thiazolidin-5-ylidenenethyl)-benzofuran-3
Ex¥tple ¥ 6 HenGotBlal6l-4-9HadiR 18neldla WAGins 0spgiRded i n THE
(25nml). To this suspension was added 15 DI EA (2eq.) and
pi peridine (3eq.). Under stirringwas added PyBOP (1.5
eq.). After 30mN
after an addltlénalj 3 precnSpltate was fornmed. The
reacti on was stigre »

filtered off and washed w - and  |N HO  affording

the title compound in high puritly. HPLC: 3.91 mn. LG Ms:

MZ ESI: 1.58 nmin, 383.22 (Mr1)9 ' HNMR (DVSO d6) 58. 46

20 (s, 1 H), 8.19 (s, 114), 7.71-7.51 (m 4H), 7.23 (d,
FaHqbiriz, the 1gbneraB.ni@hddl as butdfeHzin Pkmple. Blstarting 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) 6
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).

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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(d, .J=36Hz, 3H). 106 The follow ng am des were

synt hesi zed according to the synthesis of exanple 73.

Exanpl e Am ne as starting Conpound nane Mass (M1)

material Proline- Methyl
I-((3-{5-[(2,4-dioxo-1,3-thiagglidin-5 74 nethyl ester

yl i dene) net hyl ] - 1- benzof uran- 3-yl } prop-2- 427.15

enoyl )prolinate D-proline- Methyl
1-((3-{5-[(2,4-dioxo-1,3-thiazolidin-5 75 nethyl ester

yl i dene) net hyl ] -1- benzof ur an- 3- yl } prop- 2- 413 15
}mmyll) 4’DﬂpnoLCFMSeM/ZSESI 1 15 min, 257.21 (M 1). 'H NMR (DMSO d6) &

X0- 3-pyrr.ol E n éyroll
15D P Berb R - S6h17 rns PRy P Tubg @ a8 S, 7.02 @
t | 2 2
JQ?? ?P ﬁB@ ﬁ%?ﬁ% 4-y 1%)6&%%505H? en-1-yl] 77
Nbrphollne 1 benzof ur an- 5-yl } net hyl ene) - 1, 3-t hi azol i di ne-
E385pe09: 3:(3-Bibmoe3-nefybbenmmfurMe kytinethylene)-thiazolidine-2,4-dione
1-(3-{5-[(2, 4-di oxo-1, 3-thiazolidin-5 78 nethyl ester
yI|dene)nethyl]-I-benzofuran 3- yI}’)Z?-Z- 427. 13
L et Ry

enoyl )-L-prolinate
N- cycl ohexyl - 3HE

cycl ohexyl am ne 5-

411. 12 nmethylacryl s y

3-{5-[(2, 4-di oxo-1, 3-thiazolidin-5 80 hydroxyethyl -

yIidene)nethyI] 1- benzof ur an- 3- yI }-N-ethyl-N 387.10
am_ne droxyethyl)acr lam d

In\g gy &l mg flask was plaged p- (aﬁy w@yltbglzeﬁirarrémhapwylene) -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) 5 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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81 Cycl obutyl am ne 5-ylidene) net hyl ] - 1- benzof ur an- 3-

369. 13 vyl }acryl am de

5-({3-[3-azetidin-1-yl-3-oxoprop-l-en-1-yl]-1- 82

Azeti di ne benzofuran-5-yl}nethyl ene)-1, 3-thiazol i di ne-

355.64 2, 4-dione

5-({3-[ 3- (1 3-di hydr o- ZFFISOIndO| 2-yl)-3-

1, 3-di hydro-2H 415.00 8' isoindole

oxoprop-|-en-1-yl]-1-benzofuran-5- (M1)

yl } met hyl ene) -1, 3-t hi azol i di ne- 2, 4-di one

HP{(q S}QBmmeb@;MB M/ZBE@depﬁ)pmh 35\2(&]7 Wi ). 1HSI!H]\&e(I?mv[SO deé) o
enzof uran- 5- yl ene) - i azal i di ne-

1%6@ (B énéHio&XZ 6, dgp 800 (5. YO 7' &I %6 11, 7.63 (@

Lﬁ? é? , 4-di oxo-1, 3-thiazolidin-5 85
I déne hethyl] 1-benzofuran-3-yl} N 398.00 ylamme

plper|d|n 1- ylacrylanlde Pyrldln 3 yI
ple B- |4 : e

X pietblagdcdumiang -yl]-acrylic acid
e&lldﬁge)nethyl] 1 benzofuran 3- yl I N 406.10 ( ridin-3-
| acr |amde
N—cyclohexyl-3-{5-[(2,4-di;xo-l,S-thiazoIidin 87
Cycl ohexyl am ne 5-ylideng)methyl]-I-benzofuran-3- 397.08
yl ‘acr |am de 4-N-nethyl
5- (13- 3-(4- et

- 3-oxoprop-1 88
en-1-yl]-I-benzofuran- | ene) -1, 3- 398.02

pi per azi ne thi azdidire- 2, 4-di gne

N-cycl oheptyl - 3-{5-[/(2, 4- di oxo- 153 tfii Oi din 89

Cycl oheptyl am ne 5-@l i dene) net hyl ]l - benzofuran-3- 411.44
NH

Following the general method as outlined in Example 1, starting from 3-(5-Formyl-
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, 1H), 7.83 (m, 2H), 7.62 (s, 1H), 4.22 (q,
J=6Hz, 9Hz, 2H), 1.28 (t, J=9Hz, 3H).

Example 72: 3-[5-(2.4-Dioxo-thiazolidin-5-ylidenemethyl)-benzofuran-3-yl]-acrylic acid
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20

yl }acrylam de 5-({3-[3-(2,5-di hydro-|IH pyrrol-1-yl)-3-

90 Pyroline oxoprop-Il-en-1-yl]-1-benzofuran-5- 367.11

yl }met hyl ene) - 1, 3-t hi azol i di ne- 2, 4-di one

N-cycl opentyl -3-{5-[(2, 4-di oxo-1, 3-thiazolidin 91

Cycl opentyl am ne 5-ylidene) netfayl ] - 1-benzofuran-3- 383.11

yl }acryl am de Exanpl e 92:

3-[5-(2, 4- Di oxo-t hiazolidin-5-ylidenenet hyl)-benzof uran-3
-yll-propionic acid ethyl ester O 0 So 0/ NH O

Fol  owi ng the general method as outlined in Exanple 1,

346 €(214klatg>xbnhiazcﬂid(r55 -l—?ydidmydmetﬁylbbﬂmﬁum&ﬁ—y$]—gdrylicp r epd oreitlyyl  ester

Byt T} tbmr D Frate 2T eHe SSSOES i 01 8 i d il solution was
a@igaiRg stk 81'1'5> 3Re(i3) %ﬂ'TﬁOHLl%d/ST MeachS was- s%?ﬂ&irfor 15h The
346. 15 ( MF1). O d6)  812.58 (br. s, 1H), 7.92

s¢ldenty @ | evglpq)rated 7od (thb ez wad [yecipitag®l (vth thgHzThelﬁ)hd was

W(atshe% \fl?’% ,l_éﬂ—l%g'z Igﬁld dile!{lid E% '_1Dd H?%m@_@é%) é’f &reﬁ%ﬁ%(%%—@%;m[-gna(@hdm-

541 fotRethyl) aa@oﬁdam%rlyhmglﬁ@@dmt hyl) - benzofuran-3- 1 -pro
ionic acid O HO

HPLC: 3.25 min. LC-MS: NI/Z ESI. 1.01 min, 314.11 (M-1). "H NMR: (DMSO-d6) 68.22
(s, 1H), 8.03 (s, 1H), 7.58 (dd, J=9Hz, 33Hz, 2H), 7.43 (s, 1H), 7.25 (d, J=18 Hz, 1H), 7.07
(s, 1H).

Example 73: 5-[3-(3-Oxo0-3-piperidin-1-yl-propenyl)-benzofuran-5-ylmethylene]-thiazoli-
dine-2.4-dione

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) 5 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).



NH O The title conpound was obtai ned appl yi ng standard
saponi fications techni ques as described for exanple 72
usi ng exanple 92 as starting material. HPLC. 3.09 mn.
LC-M5(10 min.): MZ ESI: 1.19mn, 316.14 (M1)."' HNWVR
(DMSO- 10 d6) 812.58 (br. s, {H), 12.22 (b. s, 1H), 7.93

(d, J=12Hz, 3H), 7.70 (d, J 9Hz, 1H), 7.54 (d, .1==9Hz,
1H), 2.91 (t, .1==9Hz, 2H), 2.65 (t, 6Hz, 2H). Exanple
94:. 5-]3-

3- Oxo- 3-pi peridin-1| -yl -propyl)-benzof uran-5-yl net hyl ene] -
Thaifdkbwing adidee w2relsyiihesieeacoOitiGro the Mpithd@isldf®xample Bit | e
conmpound was obtai ned appl yi ng the synthetic protocol as

descri bed for exanple 73 using exanple 93 as starting
—material . HPLC 3.783 mn LCM: MZ ESI: 1.46 mn

385. 14) A Mkb) NNR (DMBO-d6) S 12.66 (br. s, IH,
@ia@@k{s,miﬁ%lry\(s, 1H), U
14H). 5 Exanple 95:| 6-(2

posnd pppe 3. 50- 1. 60 |Nlags (M+1)

4- Di oxpp-t hlgafol I di NnMethyll il dENnEFpm tiloxa, 13-thidrptdia-HBenzol 1,
4] BKazj ne- 4 Car boxylidenepedthlyl]-esteniuflinsh- 251 pfopQ- S @715
NH N Q'™1° tylester enoyl)prolinate

Methyl 1-((3-{5-[(2,4-diox0-1,3-thiazolidin-5-
ylidene)methyl]-1-benzofuran-3-yl}prop-2- 413.15
enoyl)-D-prolinate

D-proline-

75 methylester

(5-({3-[(3-0ox0-3-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-5-yl} methylene)-1,3-thiazolidine- [385.07
2,4-dione
L-proline- Methyl 1-(3-{5-[(2,4-dioxo-1,3-thiazolidin-5-
78 p ylidene)methyl]-1-benzofuran-3-yl } prop-2- 427.13
methylester 4
enoyl)-L-prolinate
N-methvl- 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-dioxo0-1,3-thiazolidin-5-
80 hydroxyethyl- |ylidene)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

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

1,3-dihydro-2H-
isoindole

415.00

83 (M-1)

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




Fol  owi ng the general nmethod as outlined in Exanple 1,
starting from 6-Fornyl -2, 3-

di hydr o- benzo[ | , 4] oxazi ne-4-carboxylic acid tert-butyl
ester (internmediate 62) and 1, 3- 10

thi azolidine-2,4-dione, the tjkl e conpound was obt ai ned.
HPLC. 2.52 min. LCMS: MZ ES1: min, 261.21 (MBoc-1).
Exanpl e 96: 5-(3, 4-D hydro-2H benzo[ |, 4] oxazi n-6- by neth
ly ene)-thiazolidine-2,4-dione O S NH CON H O 100ng
of 6-Fornyl -2, 3-di hydro-benzo[ 1, 4] oxazi ne-4-carboxylic
acid tert.but est &{ 5-[1B4{(dioxver sreidhallidine?) were treated
wigh TFA ‘%“5% f gyliddne)nldiky13-0lbeaRdfEraney-¢l }avapor at 898.000
drynesis ant®tHE r engioBiidg- 1IC14ES1WRge used Tor the

Knoevenagei‘ ‘r .eaC[! O é)&l[d )Jae Iﬂﬂ z ﬁlngﬂ e 1T without
difidegt ﬁ(obt ]‘t]?q i‘ it d
e Bt R S o ol

W salettdlanih®
,,,,, 261. 24 (M 1), HMTI wxam ©12. 58 (br. s,
IH), 7.57 (s, IH), E%lo(hgxy - 5-[@, 4 dioge-1,33tharaplidipy) |
3.98 (tCycja:ls@:Pe[zlamgH) S-yligsepp by -71-benzofuran 3- 397.08

5- (4- Benzoyl - 3, 4- di hyerplagitidoenzol 1, 4] oxazi n-6- | neth
ene) - thi azol 1 dj ne- 12,(¢3-gi-oneBylpHdirkinN-1)-5 @xGbrop-1-
4-N-methy en-1-yl]-1-benzofuran-5-yl }methylene)-1,3-  398.02
piperazine .. zolidine-2,4-dione
N-cycloheptyl-3-{5-[(2,4-dioxo-1,3-thiazolidin-
89 Cycloheptylamine|S-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
N-cyclopentyl-3-{5-[(2,4-dioxo-1,3-thiazolidin-
91 Cyclopentylamine|S-ylidene)methyl]-1-benzofuran-3- 383.11
yl}acrylamide

Example 92: 3-[5-(2.4-Dioxo-thiazolidin-5-ylidenemethyl)-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- (3, 4- D hydr o- 2H benzo[ 1, 4] oxazi n- 6-yl net hyl ene) -t hi azol
i di ne-2, 4-di one (exanple 96) (35ng, 0.13mmol) in 4nml
anhydrous THE were treated with benzoyl chl ori de (156uL,
10eq.) in the presence of DI EA (2eq.) for 3h. Excess of
benzoyl chl ori de was hydrol yseglg EtOAc was added and the
organi ¢ phase was washed with NaHCO3 and brine. The crude
10 was purified on silica gel using EtOAc/cycl ohexane 3:7
as eluent affording 14ng (35% of the title conpound.
HPLC. 4.57 min. LCGMs: MZ ESI: 2.11 min, 364.91 (M1).

HPRLE Bcﬂ%mMEgl\HxMﬁlESIm&S?myth@SS ZM&ID A HtWIE(Rs DB @6 RS 12.58
descri bed f

(55 A A E03 (- Tpti7 34 B} ). 4) o 70 1)t (a.y-OHz
) | i -y NOO
l\g(ﬁglngzzlm J?%Ifg?@ I‘% 3 /&I—}P%me 29% ﬁl%.@ { M . MZ ESI:
1.12 min, 305.24 (Mtl). '"H NVR (DMBO d6) 6 12.58(br.
s, 1H), 830 (b s, 1H), 7.71 (s, 1H), 735 (d, J=9Hz, 1H),
7.05 (d, J=9Hz, 1H), 4.33 (t, .T=6Hz, 2H), 4.00 (t,
Exdmple 132 3-[2+. 4-IBivaophiez@@in-5-ylidenemethyl)-benzofuran-3-yl]-propionic acid
6- (2, 4- D oxo-thi azolidi n-5-ylidenenethyl)-benzo[ 1, 4] oxazi
ne-4-carbo2iylic 5 acid ©ert-butyl ester O OS NH

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) 512.58 (br. s, 1H), 12.22 (b. s, 1H), 7.93 (d, J=12Hz, 3H), 7.70 (d, J=9Hz, 1H), 7.54
(d, J=9Hz, 1H), 2.91 (t, J=9Hz, 2H), 2.65 (t, 6Hz, 2H).

Example 94: 5-[3-(3-Oxo0-3-piperidin-1-yl-propyl)-benzofuran-5-ylmethylene]-thiazol-

idine-2.4-dione
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Q' _ OOFollowing the general nmethod as outlined in

Exanpl e 1, starting from 6- Fornyl -

benzo[ 1, 4] oxazi ne-4-carboxylic acid tert-butyl ester

(internediate 63) and 1, 3-thiazolidine- 2,4-dione, the

title conpound was obtained. g HPLC. 4.23 min. LC M

MZ ESI: 1.82 min, 359.16 (M1)."H NWR (DVMSO-d6) S

12.50 (br. s, 1H), 7.63 (d, J=3Hz, 2H), 7.31 (d, J 3Hz,

1H), 6.95 (d, J 6Hz, 1H), 6.30 (s, 2H). Exanple 100:

[6- (2, 4-Di oxo-thiazolidin-5-ylidenenethyl)-3-o0xo0-2, 3-di hy
Tte oitlb enmp[)dnd4Was otamied agplyinil thaswtthaticgodehcoledshiescrést goexample
7%)SNH ON9 0.0 15 112 Follow ng the general nethod

USIgg £RRIG OF 35 %@EW&‘BME“& starting from
| - 3- ox
thlﬂyéﬂ& ki@ﬁzb?ﬂM&] W%ESJI Ly4q/myjn, 3881+ ¢ Ved).d MR 1(DR4 @ed6) &

[ a 4 I t he
NG St Re oo b AR ) g oot AR
ESI: 1.20 mn, 347.25 (M1). 'H NVR (DWVSO d6) 8512.58
Ekdnples95:16¥)2.4Diéko-fIsazolidin-5-gBBer(emetli)-2. 3 diRirdenzdif) . 4Joxazine-4-
4,82 (d . J=18Hz, 4H), 3.71 (s, 3H). Exanple 101
cqgb cl €3€Hi oxo-t hi azol i di n-5-yl i denenet hyl ) - 3- 0
Xxo- 2, 3-di hydr 0- benzo[ 1, 4] oxazi n-4-yl ] acetam de O

i&g{

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]
o) ’{
S
[ %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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OSNH ONOO NH1 010

[ 6-(2, 4-Di oxo-thiazolidin-5-ylidenenethyl)-3-o0xo-2, 3-di hy
dro-benzo[ 1, 4] -oxazin-4-yl]- acetic acid methyl ester
(195ngy, 0.56mmol) (exanple 100) were saponified using 2
eq. of LiOH as described for ;gxanple 74 affording

[ 6-(2, 4-Di oxo-thiazolidin-5-ylidenenethyl)- 3-

0xo0- 2, 3-di hydr o- benzo[ 1, 4] oxazi n-4-yl]-acetic acid. The
so obtained acid (50nmg, 0.15mvl) was dissolved in THE
HOBt (32nmg, 1.5eq.), EDC (43ng, 1.5eq.) and 15
}m&)ﬂ %rmmeLCZﬂSgM/Z ESlenl3 mm%lmc(&ﬂl)r\hHlm I(IDMSQ},d6) o)

reaction m was st rt

1%é§ ('éfd&e]&{)aﬁé7t(ﬁé}9r@3§nﬁ% 35%%7 (kaé %{sﬁ% 3\1@%@‘1 1’1\?%2H)
NaHCC3, brine each of which three tunes. The crude
EXERbRUS7 .85 { £BRYRARII ALihD& oL 118 bR oy E Aok a VRS -yIRIAHy A d RS tlﬁé‘zohdme-
siTica gel using DCMEtOAC as eluents to give the title
2dedipoaind as col ourl ess powder (3 5ny, 549 . 20 HPLC
3.06 mn. LCGMs: MZ ESI: 1.27 min, 424.21 (Ml). 113
Exanpl e 102: 0

5- (4- But yl - 3- oxo- 3, 4-Bihye
yl ene-thiazoli- di nEZ, /

, 4] oxazi n-6-yl meth
H ONO

NN
o o

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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Fol  owi ng the general nmethod as outlined in Exanple 1,
starting from4-Butyl -3-0x0-3,4- 5
di hydr o- 2H benzo[ 1, 4] oxazi ne- 6- car bal dehyde (i nternedi ate
65) and 1, 3-thi azolidine-2,4- dione, the title conmpound
was obtained. HPLC. 3.67 mn.|4tCGMs: MZ ESL: 1.49 mn,
331.23 (M1). "HNWR (DMSO-d6) S 12.58 (br. s, I H),
7.85 (s, I H, 7.43 (s, 1 H, 7.24 (d, J=6Hz, 1 H), 7.15
(d, J=9Hz, 1 H), 4.73 (s, 2H), 3.91 (t, J=3Hz, 2H),
1.57, (m 2H), 1.36 (m 2H), 0.91 (t, 39Hz 3H) . 10
HPLamales n’hﬁSLC MS: M/Z ESI: 1.12 min, 305.24 (M+1). "HNMR: (DMSO-d6) 5

4-di hydr o- 2H benzo| 1, ]?b]loxam n- 69¥I

z, lH)

3
1R 5b Lo by D, 3P BT 4 A D, 5 (LG R, i g (@ 2
4|—‘3@I({ gwgﬁg 4 4% erak gezt}god as outlined in Exanple 1,
starting fr énzﬁ11 X0- 3, 4-

di hydro 2H benzo[l 4] oxazi ne- 6- car bal dehyde (internedi ate
B nelidin-4 ¢ihg behgo[ t.d]dxazine-4-carboxylic

210 NF S 2 D ]
oS n‘?f? nd sr obt ai ned 114 FI PLC 3.67 mn LCM: MZ
%%I—Mﬁi n, 365.17 (M1). 1HNWR (DVBO-d6) S 12.58
(br. s, IH, 7.68 (s, IH, 738722(% 8H), 5.24 (s,
2H), 4.97 (s, 2H). E>8;1n‘pl 104:

5- (2- Chl or o- benzof yran>5% 1 ~t hi azol i di ne- 2, 4-di
one O CIl O4 NH 05 jeneral nethod as
outlined in Exarrple 2y yFrem2- Chl or o- 5-

[ 1, 3] di oxol an be zofurane (internmediate 67) and
1,3th|azoI|d|n§% e, the title@

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, J=3Hz, 1H), 6.95 (d, J=6Hz, 1H), 6.30 (s,
2H).

Example 100: [6-(2.4-Dioxo-thiazolidin-5-ylidenemethyl)-3-0x0-2.3-dihydro-benzo[1.4]-

oxazin-4-yl]-acetic acid methyl ester

(o]
o) /{
S
(o] N
o (o]
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conmpound was obtained. HPLC. 3.84 min. LCMS: MZ ESI:

1.62 mn, 278.12 (M1). 1H NVR (DMSO d6) (57.90- 7.75

(M 2H), 7.68 (d, j=9Hz, | H), 7.52 (d, J=9Hz, ITT), 7.09

(s, ITT). 10 Exanpl e 105:

5- (3- Ami no- benzo[ dd] i soxazol - h»yl met hyl ene) -t hi azol i di ne-
2,4-dione O OS-~ N NH HZN O Foll owi ng the genera

nmet hod as outlined in Exanple 1, starting from 3- Am no-
benzo[ d] i soxazol e- 5- car bal dehyde (internedi ate 68) and

1, 3-thiazolidine-2,4-dione, the title conmpound was
Folixb\aingehie gebhsraHRie@odas4mitlimed in EQavBe 1VbtZrtEBS| frond (@ Fomiyi;3-0x0-2,3-

:I-'lgegl(zlvllL g]bxa];lfltg[g\l-’vﬁ-ac%}lc '_l')mgI 62‘%:§w égétgrgé&%rh]eaﬁ}e! F%(L) g@#nd 13-

tK@z&ohHm’éDZ 4 ARPE (il 8ompound was obtained.
( 3- Phenyl et hynyl - benzofuran-S-yInethylene) t hi azol i di ne

R EAROPIS, 5 L Sheetorbon

135Blieny) BOhymgl(s, 11HNZ.66 (8, aRD 57 2@mhal)ehgded, (szanz,ani), ate (s,
59) and 1, 3-thiazolidine-2,4-dione, the title conpound

3ffds obtained. 5 HPLC: 4.82 nin. LGMS: MZ ESI: 2.02 min,
344.18 (M1). 1H NVR (DMSO-d6) S 12.58 (br. s, 1H),

Egaﬁgle( 9[’(5)1 | -IKITEenzzi %2[6(@ ’4 &E%(oa F}l%az%%%ﬁldS Vﬂ&&l’é‘ﬁre‘tﬂvﬁa —oxd-282dihydro-

b ﬁ'!' o4 i-.4 -.w"v, hhidg | 5- by

nmet hyl ene- thlazolldlne 2,4-ione

4%

@NH

[6-(2,4-Dioxo-thiazolidin-5-ylidenemethyl)-3-ox0-2,3-dihydro-benzol[ 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-
ox0-2,3-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, NaHCOs3,
brine each of which three times. The crude residue after evaporating the solvents was
purified on silica gel using DCM/EtOACc 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).
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NS-r O NH 10 O Follow ng the general nethod as
outlined in Exanple 1, starting from2,1, 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. LGN MZ ESI: 1.14 mn,
262.11 (M1). 1H NVR (DMSO-d6) S 15 12.58 (br. s, IH),
8.11 (in, 2H, 7.90 (d, J=9Hz, IH), 7.47 (s, IH. 116

Exanpl e 108: 5-Benzo[ 1, 2, 5] oxadi azol - 5-.

| ~yl ene-thi azolidine-2,4-ione ON NS\ O NH O
Ekahblewiodg St(HeBudrtoad-3redihpdtoddH-beridol hékbxazinBxdmethylehe)-thiazoli-
dSt@gH i'nog from 2,1, 3- Benzoxadi azol e- 5- car bal dehyde and

) olidine-2,4-dione, the title conmpound was 5

obtained. HPLC. 3.02 min. LGMs: MZ ESI: 1.17 m n,

246. 17 (M1). 'HNV\/S: (DVMBO-d6) S .58 (br. s, 1H),

8.07 (m 2H), 7.;E é 1Hy—4. 40 (s, 1H). Exanple
109:
5-(2- Met hyl - b ,

( VI beneotuf

one O S NH

Mt hi azol i di ne- 2, 4- di

Following the general method as outlined in Example 1, starting from 4-Butyl-3-oxo0-3,4-
dihydro-2H-benzo[ 1,4]oxazine-6-carbaldehyde (intermediate 65) and 1,3-thiazolidine-2,4-

dione, the title compound was obtained.

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, J=9Hz, 1H), 4.73
(s, 2H), 3.91 (t, J=3Hz, 2H), 1.57, (m, 2H), 1.36 (m, 2H), 0.91 (t, J=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-oxo0-3,4-
dihydro-2H-benzo[ 1,4]oxazine-6-carbaldehyde (intermediate 66) and 1,3-thiazolidine-2.4-

dione, the title compound was obtained.



10

15

10 Follow ng the general nethod as outlined in Exanple 1,
starting from 2-Methyl-5- [1, 3]di oxol an-2-yl - benzof uran
(internmediate 72) and 1, 3-thi azolidine-2,4-dione, the
title conpound was obtained after purification on
reverse phase HPLC (sol vents gradi ent H20/ CH3CN 0. 1%
TFA). HPLC. 3.65 min, 90.75% LC-Ms: MZ ESI: 1.65 mn,
258.21 (M1).' HNVR (DVMBO- 15 d6) (512.45 (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,
HPHC: 3167/minEk@riSe MVZESI: 1.46 min, 365.17 (M 1). "H NMR: (DMSO-do6) o
Car box t hyl - benzof ur an- 6- vyl
1%5§iﬂt>lhﬁalz‘[®|» T b e, 13047484178 @ 88)4524& HD.3 Y © 21 | owi ng
the general nethod as outlined in Exanple 1, starting
EkB AP0l L5 30t LR R Aurakls- PERERT e 22 AR didheaci d
nmet hyl ester (internmediate 73) and I,3-thiazolidine-2,4 5
dione, the title conmpound was obtained after purification
on reverse phase HPLC (sol vents gr adi e H2OQ' CH3CN 0.1 %
TFA). HPLC. 332 min, . : ESI: 1.51 nmin,
302.19 (M1). 1H MyR
(d, 1H, J=1.5 Hz), 7.82
Hz), 3.90 (s, 3H. 10 Exarrple 111
5- (3-Brono-2-fl uoro-2, 3-di hydro-benzof gran-6- |y
net hyl ene) -t hi azol i dine- 2,4-dione Br O 4~a 4--- FHOO

Fofoyien 1% ko BERY. & krfged in EamBRY 1] MRS B-Chioro-s-

[1,3]dioxolan-2-yl-benzofurane (intermediate 67) and 1,3-thiazolidine-2,4-dione, the title

sl, 1H), 7.97
MM LL J=8.6, 1.5

compound was obtained.

HPLC: 3.84 min. LC-MS: M/Z ESI: 1.62 min, 278.12 (M-1). 'H 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 ESL: 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-ylmethylene)-thiazolidine-2.4-dione
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benzof ur an- 5- car bal dehyde (internediate 74) and
1,3-thiazolidine-2,4-dione, the title 15 conpound was
obtai ned after purification on reverse phase HPLC
(solvents gradient H2O CH3CN 0.1 % TFA). HPLC. 3.66 nin,
9237% LC-Ms: MZ ESI: 1.56 nj3, 343.09 (M 1). 1H NWR
(DVMSO- d6) S 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, 118 J8.5 Hz), 7.03
(d, 1H, 2Ja-F=59.5 Hz), 6.20 (d, 1H, 3Ja-F-15.3 Hz). 19F
NVR: (DVMBO-d6) 5-114.66. Exanple 112:

5- (2- Fl uor o- benzof ur an- 6- yLa€t hyl ene) -t hi azol i di ne- 2, 4-di
one O FNH O(lC S O 5 Following the general nethod
as outlined in Exanple 1

conpound was

obt ai ned after ii cation on r hase@ HPLC

(solvents gradie H2Q' CH3CN 0.1 FA) fc HPLC. 3.67 mn,

99.47% LC-Ms: MZ ESI: 1.51 min, HM 1). 1H NMR

(DVMSO- 1o d6) 512.04 (sl, 1H), 7.89 fd, 1H, J=1.5 Hz),

7.83 (d, 1H, J=1.5 Hz), 7.73 (d, 1HO J=8.6 Hz), 7.55

(dd, 1H, J=8.6, 1.5 Hz), 6.47 (d, 1H, 3Jx-F=6.4 Hz). 19F

FOlURying DNEQenkahl brefhbdl. 28outkinelilid. H8amjix dnptaetidecl Bom 3-Phenylethynyl-

Preparatio a_ pharmaceutical fornulation 15 The. )
iqaw-ﬁgca%ﬁ?bm i (GHeTEEdtAt )i ﬁv%sb?é@ézc{f@mee%éﬂ% vige title

C&Q@équgéétdb@ghe(ponpositi ons according to the present
I nvention being not restricted thereto. Forrmulation 1 -

e A.co d i ) 4] 1 xed d
AR B A TS Bl S B Rt p AL PR s o
12.58 (br. s, 1H), 8.49 (s, 1H), 7.92 (s, 1H), 7.72 (d, /~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).
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approximate 1:2 weight ration. A mnor anount of
magnesi um stearate i s added as a 20 lubricant. The
m xture is formed into 240-270 ng tablets (80-90 ny) of

active azolidinone conpound per tablet) in a tablet
press. 119 Fornulation 2 - Cggsul es A conpound of
diluent in an approximate 1:|1 weight ratio. The m xture
is filled into 250 ng capsul es (125 ng of active
Ekamplied 08: §-d¥apeo[i@. Ybxddiazoisbavlih@thyleh@BOazngiinesl¢iiomwe (1. 75
g) and xanthan gum (4 ng) are bl ended, passed through a
prepared sol ution of Qi crocrystalline cellul ose and
sodi um car boxynet hyl | 0\ (11:89, 50 ng) in water.
Sodi um benzoate (10 ny);
with water and 10 added stirring. Sufficient water
§o| ume of 5 ni.

Formul ation 4 - Tablets A cohps
adm xed as a dry powder with a dry
il anount of magnesi um
stearate is added as a lubricgnt. The m xture is forned
into 450-900 ng tablets (150-300 ng of active azolidi none

conpound inata}g)let pre Formul ation 5 - 1. tion
BRhAIxa 8z Q85 REodIMYLS 6L ahilie1 8qHR2HRIind™BALHMA Qhé title compound was
concentration of approximately 5 ng/m . 20 Exanple 114 :
may be subjected to the follow ng assays: a) High
HPLG Bgizptin. PBTSE Moz EHi haz evig=iayl 7((M-nyi HONERS apMSRE6) &
The
12 88 KbioF.odY). 8-8PAM. Ak r/stald) /WA 1H)ne4e&pdt)ty of neomycin
(a polycationic antibiotic) to bind phospholipids with

formula (T) is adm xed as a dry powder with a starch
azol i di none conpound per capsule). 5 Formulation 3 -
No. 10 nmesh U S. sieve,  and then nmixed with a previously
s !
or, and color are diluted
. )
is then added to produce a t\ot al
Pornmula (1) is
elatin binder in an
approximate 1:2 weight ratio. A
L
1 S. I.nj e
Falligodiia. Sanerbr MR. 5 PETERLS Bl VBRI al o iFEREg oM 2.1.3-
oBiagledgi cal assays The conpounds of the present invention
assay conbines the scintillation (gr oximty assay
ERLEPIeAlbl Bid Wethyl-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,0/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) §12.45 (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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120 and specificity. The Scintillation Proximty Assay
is based on the properties of weakly emtting isotopes
(such as 3H, 1251333P). Coating SPA beads w th neomycin
all ows the detection of phosphorylated |ipid substrates
after incubation with reconbipant PT3K and radioactive
ATP in the sanme well, by capturing the radioactive
phosphol i pids to the SPA 5 beads through their specific

bi nding to neonycin. To a 384 wells MIP containing 51 of
the test conpound of fornula (1) (solubilized in 6%
ERMBOIe 1t10: §H(2iCartxgortehbemtofioan-6fylholyledd)-thiroli@ine-L, HBd®ne
0.1, 0.03, 0.01, 0.001 Mof the test conpound), the

foll ow ng assay conponents are added. 1) | (58 ng) of
Human reconbi nant i n Hepes mv pH 7.4, DIT
1 mM and et hyl engl® 0 10 g—=af lipid mcelles
and 3) 10 | of Ki 'I' NiPM 60nCi, MgCL2

' M Na3vod 100 M Na

Cholate 0.3 % in Hepes 40 m\/l pH 7.4)\ After incubation
at roomtenperature for 180 m nutes, wiah gentle
agitation, the reaction is stopped by addi tion of 60 pl
e T R e e S
yabamypfiiran- Bwatbkveth lacldblaetégl aster Qotermedter &%) uand fafthﬁ@ohdine-ZA-

mnuesvmth n to.all.ow bindin
BiB<bR S spReOa! hEsAfanad sBR nlifelihps &rvef bt HBLFdsplvents
gghfdletnhgzom}w 0-1069pAgd PVT SPA beads for 5 minutes at
1500 x g, radioactive Ptd/ns(3)P is quantified by
it [ [ Gyl t
e Pt e S o ot Aty ENRIE (Phaso
dépotiRe2TEbA H)M.97i(de1H] el Ayt 8heoe3Hary69 2, tlﬁ deBioev e Hz),
50%| nhi bition of said target. Said val ues show a
308&idbr abl e pot ency of the azolidinone-vinyl
fused- benzene conmpounds with regard to Pl 3Ky. The tested
ESEQIHEI%U'T% . GABAnRE2 Riof QP MRy drd el HRlafY - Athek Y R) iR lidine-
(TC50) wth regard to PT3Ky of Tess than 2 pM "nore
2@edibeg red equal or less than 1 M Exanples of inhibitory
activities for test conmpounds 41, 61, 66, 73, 103, 107
and 110 as set 25 oys. in Table 1. 121

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,0/CH;CN 0.1% TFA).

HPLC: 3.66 min, 92.37%. LC-MS: M/Z ESI: 1.56 min, 343.09 (M-1). '"H NMR: (DMSO-
d6) & 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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Exanple No PI3Kr,, IC50 (ci M 41 <1 61 <1 66 <1 73 <
1 103 <1 107 <1 110 < 1 Table 1: 1C50 val ues of
azol i di none-vi nyl fused-benzene derivatives agai nst
P13Ky. b) Cell based ELISA to nonitor P13K inhibition:
Measur ement of Akt/PKB phosphggyl ation in nmacrophages
after stimulation with Csa: Raw 5 264: Raw 264-7
macr ophages (cultured in DMEM F12 medi um cont ai ni ng 10%
Fetal Calf serumand antibiotics) are plated at 20" 000
cells/well in a 96 MIP 24 h before cell stimulation.
JE8. 8 H2UB03 Od, tIke *BiiA0I1584)06.20i(6,h F50 T 16f3 BonplFeNbiR: (BASO-d6)
4a which is a well known chenokine which stinulates
St hE- 9 ed cells) during 5 mnutes, Cells are serum
starved for 2h, and pretreated with inhibitors for 20
ERLAPIET 2: 415 $1uctb bEMRlh OB ARl 1R Rl olilimes 4-8iho
formal denyde for 20 m nutes and washed 3 tinmes in PBS
containing 1% Triton X-100 (PBS/ Triton). Endogenous
peroxi dase is blocked by a 20 m nutes ipcubation in 0.6%
H202 and 0. 1% Sodi um A and washed 3
times in PBS/ Tritop cked by 60
m nutes i ncubation w tY I etal €8 grumin
PBS/ Triton. Next, phosphory KB is detected by
an overnight incubation at 4Cwth firgt anti body 15
(anti phospho Serine 473 Akt | HC, CeI I Si gnal ing) diluted

800-fold in PBS/ Tri.t I ni Vi ne.serum
Faﬁ‘b‘i‘ﬁ%nqﬁ%ﬂ)ﬂa ametiod3 g e dorftarki |E0m, 3 Fluoro-5-
[1, FREBaLeth QPBe&QﬁH&rﬂ%@ém\éﬁﬁa& @5 ﬁﬁd”‘l' ﬂﬁﬁ@zoﬁ@iﬁb@%ﬁh%e the title
goat -anti-rabbit antibody ( lution in PBS/ Triton,

cowpowidnirvag cﬁ%lmlA)aftem\mshﬁ@E}t@nt OIIITB’SVQYFR PBSTHPLEN (schvenits gradient
QRS aT 0 P& sof ution (RED) for 20 mi nites. 122

HPLC: 3.67 min, 99.47%. LC-MS: M/Z ESI: 1.51 min, 262.14 (M-1). '"H NMR: (DMSO-
d6) §12.04 (s, 1H), 7.89 (d, 1H, J=1.5 Hz), 7.83 (d, 1H, J=1.5 Hz), 7.73 (d, 1H, J=8.6 Hz),
7.55 (dd, 1H, J=8.6, 1.5 Hz), 6.47 (d, 1H, *J1.5=6.4 Hz). ’F NMR: (DMSO-d6) 5-111.28, -
112.18.

Example 113 : Preparation of a pharmaceutical formulation

The following formulation examples illustrate representative pharmaceutical compositions

according to the present invention being not restricted thereto.

Formulation 1 — Tablets

A compound of formula (I) is admixed as a dry powder with a dry gelatin binder in an
approximate 1:2 weight ration. A minor amount of magnesium stearate is added as a
lubricant. The mixture is formed into 240-270 mg tablets (80-90 mg) of active azolidinone

compound per tablet) in a tablet press.
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The reaction is stopped by addition of 50 tl of 1 MH2SO4
and absorbance is read at 450 nm The val ues i ndi cated
reflect the percentage of inhibition of AKT

phoshoryl ation as 5 conpared to basal |evel. Said val ues
show a clear effect of the azgki di none-vinyl fused-
benzene conpounds on the activation of AKT

phosphoryl ation i n macrophages. Conpounds of exanples 1,
19, 66 and 107, when used at 10M conpletely (about 100%

i nhi bit C5a-nedi ated AKT phosophoryl ati on. Exanpl es 17,
Fédndatiat3) —Whesuless ed at iM 10 inhibit 95% of the

Coa- nedi, a T- hor | at j 23 d ai
ASTOUHA OB LR (e PERAGH Py Py epviFa Jarch Soi Ry
apprdximide &3 W8t r@%o. IThe ndL@PFRLH1ealintb 280 Seaphilss @ats IH@M tive

active fornms as enantioners, diastereo- nmers and

arcliclenvae somppwel peasapwld). as phar maceutical |y accept abI e

salts and pharma- ceutically active derivatives thereof,
F@ﬁﬁﬁﬁ%&h ﬁﬁ 145 8 membered heterocyclic or carbocyclic
‘gT‘UUp_W#ETEQ‘I‘FSB.I d carbocyclic group may be fused with
A&t’qtlhpouh&bEfdiﬁlﬁlaJ () @gsd ag) kyikross (IN2S gy acsahtah ey (4 Xhg) are

NH, 10 Y1 and Y2 are independently S, O or -NH, Z

b]egdtgi @assgd thgpughca MNo. @\]ne@ay%f(@ve afigg, Fhen(I}j_IX wgil@d;@wously

oD Bkt B Shu st P O e 15,
5CimgPon sviatey| Sodalnk bm;axoatet(@&yﬂg) feavonaaod cblonyie, dilﬁtedG@i-tlanagck and
a(?(in d w1%hasrthggg.l Sufgggnta\%ter%s then_agfgécﬁ tlok;}?l)duce a total volume of 5 mL.

Formulation 4 — Tablets

A compound of formula (I) is admixed as a dry powder with a dry gelatin binder in an
approximate 1:2 weight ratio. A minor amount of magnesium stearate is added as a
lubricant. The mixture is formed into 450-900 mg tablets (150-300 mg of active azolidinone

compound) in a tablet press.

Formulation 5 — Injection

A compound of formula (I) is dissolved in a buffered sterile saline injectable aqueous

medium to a concentration of approximately 5 mg/ml.

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 affinity
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15 acyl am no, ureido, C -C6-al kyl ureido, am no,

G - C6-al kyl am no, amoni um  sul fonyl oxy, Cl1-C6-al kyl

sul fonyl oxy, sul fonyl, Cl1-C6-al kyl sulfonyl, sulfinyl,
Cl-C6- alkyl sulfinyl, sulfanyl, Cl-C6-alkyl sulfanyl,

sul fonyl am no, d -C6-al kyl splfonylam no or carbamate;
124 R2 is selected fromthe group conprising or

consi sting of H, halogen, acyl, am no, Cl- C6-al kyl,

C2- C6- al kenyl , C2-C6-al kynyl, G -C6-al kyl carboxy,

G - C6-al kyl acyl, Ci1-C6- al kyl al koxycarbonyl,
al sr@ﬁi—fa:itkyTheaSldintdtwiDb Engrtimit@iAs@E mlblydd acthe properties of weakly

elgmlﬂ%lsgl@k e%suglﬁ:{%/ , aI ’3333 C@tlr%g% k%&i@g&@]{ﬂ&?ﬁixgﬁl—aﬁ%%lthe
dgectgi:’l (ﬁiﬂﬁﬁkph%%lﬁt'eﬂ‘ﬁbrd s@bst%esaiﬂéy incﬁbﬁtfo‘ﬁ%lth reg)fh@{f'laﬁ’tl M¥K and

f onyl'am noar yl C3- Cs-cycl oal kyl
r&decta@tlm Pd) Poalthmamemelloby ahMytm&ﬂlplradl@a:t@s pabﬂpélnknbldatq/ﬂhe SPA

bfc'ﬂds%foggkj‘& SP%GI{%’%mdF?{}?%ﬁ%ﬂ%CXS?Sl dgydz:giqc/:é- al kyl

car bamat e, suI fonyl am no, sulfanyl, or sulfonyl; nis O,
Td a(8843)velll(MTB cotth@iny pbsfahé et m‘mpa)uﬁ& ar ﬁamam (If (@blubﬂﬁed in 6%

| axi s and/ or treat nent of
TRASB e ol Panrgryoun e 88, 1L &r b oo ad ebin e b SuS e of the
EHIARAEN YR Y RERAGRpoNBiS e lie®T1) ¥ 1RSS ng) of Human

recambatant GOAFRI3Kej(iaddpes 4©mMLpI@ 7idnDarm EsM wad behiykeglycol 5%) 2)
roviso that the follow n ound are excluded RO Z

uboRip migeligs and3INH) pired) mi@ l(llfﬁ:} ([ WHerASTh 438 M/60nCi Mg
361mM lDlof 1AM l[“ﬁ%lycerophospha%e i_lmf?/f I\%3{}6|4 et uM, Na Cholate 0.3 %, in
Hepes 40 mM, pH 7.4). After incubation at room temperature for 180 minutes, with gentle
agitation, the reaction is stopped by addition of 60 ul of a solution containing 100 pg of
neomycin-coated PVT SPA beads in PBS containing ATP 10mM and EDTA 5SmM. 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 y 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 (I) display an inhibition (ICso) with regard to

PI3KYy of less than 2 uM, more preferred equal or less than 1 uM.

Examples of inhibitory activities for test compounds 41, 61, 66, 73, 103, 107 and 110 as set
out in Table 1.
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2. Use of a conpound according to claim1, wherein said
di seases are selected in the group including nmultiple
sclerosis, psoriasis, rheumatoid arthritis, multiple
sclerosis, systemc |upus erythematosis, inflammtory
bowel disease, |ung inflammatj,gn, 20 thronbosis, brain
infection/inflanmmation, neningitis or encephalitis. 125
3. Use of a conpound according to claim1l wherein said
di seases are selected in the group including A zheiner's
di sease, Huntington's dlsease CNS trauma, stroke or

i schernic conditions. Uig a ound according to
cl ai m 1, BxpepleiVa sai d dlse g@? ﬁ?@% lected in the |5
group i nctuding giheroscienosts, neart _fypertrophny,
cardi ac nyocyte dysfuncti on, elevated bl ood pressune or
vasoconstriction.e15. Use of a conpound<according to |claim
1, wher el-h—saiddiseases—afteselected inthe group
i ncl udi ng chroni &®obstructi/ve pulnonar§1d|sease
anaphyl aptiTshogg fTbrosiy,  psoriasis,, aifergic

di seases, asthma, stroke o1 ischemc condltlons I s¢hem a
10 reperfusion, pbmtelets dggregatlon/aatlvatlon

skel et al Lmuscl e afrnnhv/hvnprfrnphy, Ipuknryfp
recruitnent in caAfer tissue, pancreat Ftlis, nultiorgane
failure, [angi ugeq:ﬁ)ﬁl ST nyasTtonm nmetasti;sTs, netranonsy,

Kar posi's sarcomm, acute amd chronic bacterial and vira
infections, sepsis, transplantation graft rejection,

TR I B & RlfeRerrarhiwb ety h@%f?V'&f‘W‘foﬁgaﬁstiﬁﬁ?ﬂxe

the lung or in 15 general |ung airways inflanmmation.

bHeell 8gRaEIIRA tb toityr PRK MGibRigcedent claims, wherein Yl

and Y2 are both oxygen. 7. Use according to any of the
recedent clalns wherein nis 1 or 2 and Rl and R2 are
yementgf Al@é”l%‘é p]&%ﬁb%}@él@né&@é?@iph@% afteinyinyatiopgvith CSa: Raw

25%:e§§\%ang-7§é a{r ag\é‘@@:ﬁﬁhr@dé& DREM- ]_3(1]2 %%on?a@m@é ?%%qiﬁghl Calf

efrned 1In clalm
saamandiangbivtcynye ghtetl he2@o0ee edBhvelCinai mmmm lebafotehell

St}lrg\l,lﬁégllél ?r;a\g;))&]seto\{hg g‘[lmlﬁlgt?(;sndwngg(r)]%lﬁ/[]gf 8gtglbl\égltelntv ?a Sé; %vni%h isa
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 ul of substrate reagent solution (R&D) for 20 minutes.



126 RR V)o RGYi (2~ S/ , NH(la) (Wm_(CH2)q O
wherein Y, R, R2, Z and n are as defined in claiml; V
and Ware each independently fromeach other 0, S or -NR3
wherein R3is Hor Cl- C6 alkyl; 5 Gis a Cl1-C5 al kyl ene
or a Cl-C5 al kenyl ene group; p,and mare each

i ndependently fromeach other O or 1; q is an integer
fromO to 4. 10. Use according to claim9, whereby the

t hi azol i di none-vi nyl fused-benzene derivative has the
formula (Ib) RZ\ V. X (V). Rl I (CH)p~Y (Z)n 1)
Thitrdaktdn 1sGidpped By adifiter{ GHX) gl of IOMOH, SAhené iabsovbanc®is, reiPat 450
Z, and n are as defined inclaim1; V, W in, o, q are as
"efined in claim9 and p is an integer from1 to 4. 11.
Use according to any of clainms 9 or 10, whereby the

t hi azol i di none-vi nyl fused-

The values indicated reflect the percentage of inhibition of AKT phoshorylation as
compared to basal level. Said values show a clear effect of the azolidinone-vinyl fused-

benzene compounds on the activation of AKT phosphorylation in macrophages.

Compounds of examples 1, 19, 66 and 107, when used at 10uM completely (about 100%)
inhibit C5a-mediated AKT phosophorylation. Examples 17, 19 or 73, when used at 1uM,
inhibit 95% of the C5a-mediated AKT-phosphorylation.



benzene derivative has the fornmula (lc) 127 N:CR S W
[, NH(lc) O wherein Wis as defined in claim9 and Rl
and Yi are as defined in claiml1l. 12. Use according to
any of clainms 9 or 10, whereby the thiazolidinone-vinyl
fused- benzene derivative has;the fornmula (1d) R2 Rl (C
HAP $~/ )" / NH (1d) (Z O(cHz)g 5 O wherein R, R2, Z
and n are as defined inclaiml1;, ois O or 1; pis an
integer froml to 4 and g is an integer fromO to 4. 13.
Use of conpounds according to any of clainms 9, 10 or 12
Ovhmsein Zis O mis 0, nis 1, pis |l or 2, gis 1, R
and R2 are each as defined in claim1. 10 14. Use of

1 c oipe ufid sorapaoxidicog ding tafiyrnafia d) ai ns 9, 10 or 12 wherein
mis 1, nis O, pis 1l or 2, qis 0, R and R2 are each
as defined in claim]l. 15. Use according to any of clains
9, 10 and 12 to 14 RhereiRmis 0, nis 1, pisl or 2, @
is 0, R and R2 are|each _as defined yh claim1l. 16. Use
according to any §4€'12 to 14 wherein R1

cording to any of
clains | to 16 for e
P13 kinase activity. 18. Use acc-rdlng toclaim1 ";
wherein said P13 kinase is a P13 Kinase y, 19. tti

t hi azol i di none-vi nyl fused.-benzene derivative according
to fornula (il -a)

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 Y? are independently S, O or -NH;

Zis S or O;

R'is H, CN, carboxy, acyl, C;-Ces-alkoxy, halogen, hydroxy, acyloxy, C;-Cs-alkyl
carboxy, C;-Cs-alkyl acyloxy, C;-Cs-alkyl alkoxy, alkoxycarbonyl, C;-Cs-alkyl
alkoxycarbonyl, aminocarbonyl, C;-Cs-alkyl aminocarbonyl, acylamino, C;-Cs-alkyl
acylamino, ureido, C;-Ce-alkyl ureido, amino, C;-Cs-alkyl amino, ammonium,
sulfonyloxy, C;-Cs-alkyl sulfonyloxy, sulfonyl, C;-Cs-alkyl sulfonyl, sulfinyl, C;-Cs-
alkyl sulfinyl, sulfanyl, C;-Cs-alkyl sulfanyl, sulfonylamino, C;-Cs-alkyl

sulfonylamino or carbamate;
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R2 Ais selected from the groap consisting of dioxol,

di oxi n, di hydrofuran, idihydro) fiaranyi,

(di hydr o) oxazi nyl, pyridinyl, isooxazolyl, oxazolyl ad
hydr o) napt al eayt, pyriinidinyl, triazolyk, im_dazolyl,
pyrazinyt, thiazolidinyl, thipgdiazolyl, oxadiazolyl; 1C

is selected fromthe group consisting of H hal ogen,

acyl, amno, GCG-Ca.lk yi, Cz- C -alkenyl, C -C ;

al kynyi . G -Cn-al kyl carboxy, CE-C6-al kyl acyl, C

-G al kyl ai koxycarbonyl, C--Cn al kyl anEirocarbonyl,

Ci ROt sldcted faoy HexgrouChon@yrisiad doydonsisting @fiFlrmjogen; 4061, amino, C;-
6- al kyl ci.d - (6-.al kyl car te, C -Cr;alk am no,

& Byt e e Ry RN barbh - et A 2o
subfidy P koxyfeartony 2Ky -aBi1 %&%carb@nylgcn @l acyloxy, Ci-Cs-alkyl

sul fonyl arfi noaryI, 2%¥I, -.-C,ricyC|oaIkEI or
i aetydanimpcCobkiily] uECCidlskafkylampno, (T:Caaddkyl alkoxy, Ci-Ce-alkyl

al ke.nyl -aryl ., ":2-Cf:-al [, a ear cyano, .

Py B B e v ety Yk Aoy oG ety SRR aminoqr

Ny hdi CYOC -Syll Wi or Getefdl E1041)yl, C2@s-afkyl aryl, C,-Cy-alkenyl-aryl, C,-Ce-
t hi azol i di none-vi nyl fused-benzene derivative according

t oalkgryhsrd. gargxys gganoRbrydrpxyz Ci-Ge-glkepy, pityo, acylaming wrgidgeCp-Co-
as i rd ' ' ically active forns as
engn&f%%§$§§&§Pg§#%%§g¥P%%??ygﬁagﬁﬁgggacenate fornms, as

wel | as pharmaceutically acceptable salts and phar ma-
ceutis ¢al ¢ry2;acti ve derivatives thereof, wherein : 5 Z, Y,

R, R2 are as defined inclaiml1, nis O or 1. 21. A

t 0 G BY BT DIRIGATEG TOQIhE PPRXERS B0 SY FaHBREC VT py1
f us@EIRAREEMEodETsIatd/or UFlaBGER6E dikall @MYiotdsehlaBdidéhsey,
21, wherein R is selected in the group consisting of

C n@godddep¢raticyl digggses, Ryaterzal pr virarigfecti@s, kidney diseases, platelet

aggregation, cancer, graft rejection or lung injuries;

with the proviso that the following compounds are excluded :

(JA)

wherein R' is a lower alkyl or aralkyl and R? is H or a halogen.

2. Use of a compound according to claim 1, wherein said diseases are selected in the

group including multiple sclerosis, psoriasis, rheumatoid arthritis, multiple sclerosis,
systemic lupus erythematosis, inflammatory bowel disease, lung inflammation,

thrombosis, brain infection/inflammation, meningitis or encephalitis.
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10 Cg-cycl oal kyl or heterocycl oal kyl, Ci1-C6-al kyl aryl,
C2- C6- al kenyl -aryl or C2-C6- al kynyl aryl. 23. A
t hi azol i di none-vi nyl fused-benzene derivative according
to formula (111) O H NSO RZRO/ (IlIl) as well as
its geonetrical isomers, its pptically active forns as
enantioners, diastereo- 15 ners and its racemate formns,
as well as pharmaceutically acceptable salts and pharna-
ceutically active derivatives thereof, wherein R and R2
is as defined in claiml. 130 24. A thiazolidi none-vinyl
3f u Sseloba nqrapmmdalcbmdhig\te chﬁm drliemginamy dideafes amdeletedl ivhe
and

~N /
R‘ g‘f\‘f“@ll 15%1@% A(l e)merw‘h Fe@?*a n%?@% ﬂﬁ%@g‘d (?\I%IW‘PE% SgP%w

co;gghéﬁllcr&gn&momdrogen hal ogen, cyano, Cl-C6- s al kyl,
G - C6- al koxy, acyl, al koxy cabonyl, while R2 is as

defined in claim1. 25. A thiazoli _dl none- vi nyl '
41 ublsel obe poBprUNd et U dinge clada dr Bihergin Wihdiyeases ak s¢lpged ; the

gfl%reoﬁl?élgp%(ﬁ g@gﬂs& j[%hgr Al h%/%nr%@?)}l}/ hclgr(%(i m oé}/éél'gysfunctlon

i OXO 1 ene azo

4- dieoated blood pressure or vasoconstriction.
(1 3- benzodi oxol - 5-yl net hyl ene) - 2-t hi oxo- |, 3-t hi azol i di

5. Use o? a compound according to claim 1, wherein said diseases are selected in the
group including chronic obstructive pulmonary disease, anaphylactic shock fibrosis,
psoriasis, allergic diseases, asthma, stroke or ischemic conditions, ischemia-
reperfusion, platelets aggregation/activation, skeletal muscle atrophy/hypertrophy,
leukocyte recruitment in cancer tissue, pancreatitis, multiorgane failure, angiogenesis,
invasion metastisis, melanoma, Karposi's sarcoma, acute and chronic bacterial and viral
infections, sepsis, transplantation graft rejection, glomerulo sclerosis, glomerulo
nephritis, progressive renal fibrosis, endothelial and epithelial injuries in the lung or in

general lung airways inflammation.
6. Use according to any of the precedent claims, wherein Y' and Y? are both oxygen.

7. Use according to any of the precedent claims, wherein n is 1 or 2 and R and R? are

both H.

8. 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 defined in claim 1 and n is 0.

9. Use according to any of the precedent claims, whereby the thiazolidinone-vinyl fused-

benzene derivative has the formula (Ia)
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5- (2, 3-di hydro-1, 4- benzodi oxi n-6-yl met hyl ene) - 1, 3-t hi azo
i di ne-2, 4-di one

5- (2, 3-di hydro-1-benzof uran-5-yl net hyl ene) -1, 3-t hi azolid
ne-2, 4-di one 5-[(7-nethoxy-

I, 3-benzodi oxol - 5-yl ) et hyl eng
-1,3-thiazolidine-2,4-dione 5-[(9, 1 0-dioxo-9,

10- di hydr oant hracen- 2-yl ) net hyl ene] -

1, 3-thiazolidine-2,4-dione (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
(5Z)-5-(1, 3-di hydr @&2- benzof ur an- 5-yl met hyl ene) -1, 3-t hi az
ol i di ne-2, 4-di one g%&é&,-beanFuran-S-yLmethyIene)-

1, 3-t hi azol i di ne- 2, ¢\ ‘dne Y

5-[(4-nethy|-3-£§2%f,4-m
hyl ene] -1, 3- thrazd{" di ne
5- (1, 3- benzodi oxol (W), yL@et)h “O-I,S-thiazolidin
-4-one 5-Quinolin-6-yl nethyl ene-thilazol i di ne-2, 4-di one
131 5-Cpino|in-6-y|nethylene-2-thid%o-thiazolidin-4-one
2-1 m no-5-qui nol i n-6-yl net hyl ene-thi azol i di n-4-one

> &ﬁ'%ﬁ{?ylf{lbﬁm@&&“El%’%é‘%lgﬁﬁe%'i}{'c[ﬁ?ﬁﬁy' ene) -t hi azol i di ne-
2, 4- 8I one’  ’ >

5- (4- Phenyl - qui nazol i n-6-yl net hyl ene) -t hi azol i di ne-2, 4-d
on& and W are each independently from each other O, S or -NR® wherein R* is H or C;-
5- 4-@%Eethylanino-quinazolin-6-y|nethylene)-thiazolidine
-2-43one  5- [ (4- am noqui nazol i n-6-yl ) net hyl ene] -

|, 3-thiazolidi ne-2, 4-di one

5- [(idart ey diky1Bnelond AQUCOakehy1ehboryhp;met hyl ene] - 1, 3- t hi azo
l'idi ne-2, 4-dione
5-[(4-nDrphoIin-4-y|quinazolin-6-y“}nethy|ene]-1,3-thiazo

| i @iapénpargea¢hyindependently from each othér 0 or 1;

5-{[ 4- (benzyl am no) qui nazol i n-6-yl ] net hyl ene}- 1, 3-thi azo

E?PFS@%%é%gtgpgépﬁgsquinazolin-6-y|]nethy|ene}-1,3-thiazo

l'idi ne-2,4-dione 5-({
18- Uspyedodding &> glhime®, hyheret the jlgarotid mohée-vigd fsed-benzene derivative

}nethyl ene)-1,:)3-thiazolidine- 2,4-dione 5-({
4?%‘?}??‘&?’?‘1’%@ | met hyl ) ami no] qui nazol i n-6-yl }
nmet hyl ene)- 1, 3-thiazolidine- 2,4-dione ethyl
1-{6-[(2, 4-di oxo-I, & hi azol i di n-5-yl i dene) met hyl ]

enzoxazi n- 6-yl ) net
(1a)

qui nazol i n- 4- 1
(V), R V'
(CH,),' S
(Z:§)n <
NH (Ib)

(W)m —‘(CHZ)q

wherein Y', R', R%, Z, and n are as defined in claim 1; V, W, m, o, q are as defined in

claim 9 and p is an integer from 1 to 4.

11. Use according to any of claims 9 or 10, whereby the thiazolidinone-vinyl fused-

benzene derivative has the formula (Ic)
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yl'} piperidine-3-carboxyl ate et hyl

1-{6-[(2, 4-di oxo-1, 3-thiazolidin-5-ylidene)nethyl]

qui nazol i n-4- vyl }piperidi ne-4-carboxylate tert-butyl

1-{6-[ (2, 4-di oxo-1, 3-thi azolidi n-5-ylidene) et hyl ] qui nazo
lin-4-yl}-L- prollnate

5-{[ 4- (4- et hyl pi per azi n- 1- yI)qU|nazoI|n 6-yl ] met hyl ene} -

1, 3-thiazolidi ne-2,4- dione

5-{[4- (4-pyri mdin-2-yl pi perazi n-1-yl)qui nazol i n-6-yl ] met
hyl ene} -1, 3- thiazolidine-2, 4-di one
5-({4-[4-(4-fluorop 'perldln 1-¥yl ] qui nazol i n-6-yl } m
e

5-

1

5-

t

5-

}-

5-

[ 4-(4- benzylp pex.i di ) nazol.i n- 6-yl(leyet hyl ene} -
t hi azol i di ne- 2, di 2 aeh

{4-]4-(2- phenylethyl)plper|d|n-|-yl]qU|nazolln-6-yl}ne
I
[

hyl ene) -1, 3- thiazolidine-2, 4-di dhe 132

4- (4- nethylplperldln- I-yI)qU|nazoI|n 6-yl ] met hyl ene

3-thjazolidine-2,4- dio

greiy Whis @ gsinadga claim - mkﬂ Yadihase R fefeeq i fathyl ene:

I, 3-thiazolidine-2,4- dione

- - - | - i Q- 4

l-é'yl é élgoggcy%%%yz&}‘cgag@%)g?;rilt)gwgécrlle%e{ﬁ@ MERL oA VRE Bhded
[6 1(Z2ndddivaxve hin the ddrindiandd) yl i denenet hyl ) - qui nazol i n- 4-

|']-pi peridine-3- carboxylic acid

-[6-(2, 4- b oxo-thi azol i di n-5-yli denenet hyl) - qui nazol i n-4

yl

-q

-2,

{
{
n-
{
3-
{
I
tgylene) 1,3-8 1hi 2,4-§
5
(
y
{
1

]-pyrrolidinB\2- carboxykiic acid 5-(4-Methyl ani n
uin azoli n-6-4¢(0)

ene)-thiazol 1 din
4-di one (CH,), o

S__ﬁgH (1d)

('DO'I—“<'

wherein R', R?, Z and n are as defined in claim 1; 0is 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 Z is O, mis 0, nis 1

2

pis1or2, qis 1, R" and R? are each as defined in claim 1.

14. Use of compounds according to any of claims 9, 10 or 12 whereinmis 1, nis O, pis 1

or2,qisO, R' and R? are each as defined in claim 1.

15. Use according to any of claims 9, 10 and 12 to 14 wherein mis O, nis 1, pis 1 or2, 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- Met hoxy- qui nazol i n- 6-yl net hyl ene) -t hi azol i di ne-2, 4-d
i one
2-1 m no- 5- (4- met hyl am no- qui nazol i n- 6-yl net hyl ene) -t hi azo
l'i di n-4-one
2-1 m no- 5- (4- pi peridi ne-qui nazghd n-6-yl net hyl ene) -t hi azo
i di n-4-one
2- Tm no- 5- (4- di met hyl am no- qui nazol i n-6-yl net hyl ene) -t hi a
zolidi n-4-one 5-(2- thhyl 2H—benzotriazo| 5-yl et hyl
ene) -t hi azgli dine-2,4-
EL.(Gsqpeniding e ‘l‘}é’n‘%fﬁl"l‘lmézlotlo 1§ for terRgPEadn: oRidyBitipgof gheP'13
. 4- Gh Qe ctivit
5- (3 Et hyl - ¥+ben20|n1dazol 5-yl net hyl ene) -t hi azol i di ne- 2
- di one
tfi (V1c prophionia gavy il 7- ThepdrpidR ddimseds § PIHENASA Bne} - 1, 3
-t hi azolidi ne-2, 4- dione
Bo [ AknREORiRoNIvihyVhusddibBieRas GbeeaRk 2Bt nFab myinene ) i) 3-
t hi azol i di ne- 2, 4-di one
5-1(1-{2-[ 4- (trlflugronethyl)phenyl]ethyl
}-1H benzi m dazol - &yl ) et hyl ene] - 1, 3-
t hi azol i di ne- 2, 4-dijone 5-({ O
1-[2-(4-hydroxyp B ) Wl |- 1H be m dazol - 6-yl
} et hyl ene) - 1, 3- %w ,ﬁﬂ{lone net hyl
4-{6-[(2, 4- di oxo- ‘ ' - 5- WH dene) {ieahyl ] - 1H ben
zi m dazol -1 - yI}cycIohexanecarbox ate 5-({
1-[ 2- (5-met hoxy-| Hindol - 3-yl ) et hl ]
- 1H benzi m dazol -6-yl }nethylene)- 1, 3-
t hi azol i di ne-2, 4-dione 5-({ 1-[(1-nmethyl- I
H p)9£r1azﬂéctéd ﬁ‘o)ﬂ‘lﬁé hyddp donkistieg ot diodak dioxtn,ydihydrofuran, (dihydro)
| ene).- 1 thla oI|d 2, 4-di
DI R OB HUR Y RROTYP[ T rRaR (o depthalgnyt
}fTElb}l‘chRlﬁhg)l thadolyt, inddzebliylli pyeazdnyl; thigxo8dinyl, thiadiazolyl, oxadiazolyl;
5-({1-[2-(4-phenoxypheny|)ethyl] 1H benzi m dazol - 6-yl } net
hyl gpe) -1, 3-. t hi azol i di ne-2
o LR e 0 ST GHEURg 5 BT T Pl AP Gy O
t hyCgakknill, 8>-Qhdllazoll | dj-0pakylledtboxe C,-Cs-alkyl acyl, C;-Cg-alkyl
alkoxycarbonyl, C;-Cg-alkyl aminocarbonyl, C;-C¢-alkyl acyloxy, C;-Ce-alkyl

acylamino, C;-Cg-alkyl ureido, C;-C¢-alkyl carbamate, C;-Cg-alkyl amino, C;-Cs-alkyl
alkoxy, C|-Cg-alkyl sulfanyl, C,-Cg-alkyl sulfinyl, C;-Cg-alkyl sulfonyl, C;-C¢-alkyl
sulfonylaminoaryl, aryl, C3-Cg-cycloalkyl or heterocycloalkyl, C-Cg-alkyl aryl, C,-Ce-
alkenyl-aryl, C,-Cg-alkynyl aryl, carboxy, cyano, hydroxy, C;-Ce-alkoxy, nitro,

acylamino, ureido, sulfonylamino, sulfanyl, or sulfonyl.

20. A thiazolidinone-vinyl fused-benzene derivative according to formula (IT)



4-{
6-[ (2, 4-di oxo-1, 3-thiazolidin-5-ylidene)nethyl]-1H benzi m
i dazol -1 - yl}cycl ohexanecar boxylic acid 5-[(1-isobutyl -

H benzi m dazol - 6-yl ) net hyl ene] - 1,

3-t hi azol i di ne- 2, 4-di one 129
5-({1-[2- (1, 3-benzodi oxol -4-yl)ethyl]-1H benzi m dazol - 6-y
| } et hyl ene) -1, 3- thiazolidine-2, 4-di one

5-({1-[ 2- (2- phenoxyphenyl ) et hyl ] - 1H benzi m dazol - 6-yl } et
hyl ene) -1, 3- thiazolidine-2, 4-di one

5-{[1-(3, 3- diphem&>£gop 1) - 1H—ben4hn1dazol 6-yl ] met hyl ene
}-1,3-thiazolidine

1-
5

[
, i $hone 5-t
2- met hoxybeteyFr [ i mi dazol - 6- yl J et hyl ene}
1, 3-thi azol i di ne- %‘ & NH U

[

i

{
1
(

-{ 1-(3-fury|nethyﬂz 1FLben2| dazol - 6-yl ] net hyl ene}-1, 3
t hi azol i di ne-2, 4- & one 5-[(1-8ropyl -
H benzi m dazol - 6-yl ) net hyl ene] - 1, 3-t hi azol i di ne- 2, 4- di one
5- Qui noxal i n- 6- t hyl ene- thla oI|d|n 2, 4-di one

%}Vﬁ 2311 gegn Tlﬁﬂmeé%étsé’?&‘?ﬁ 18)?8“‘(?11605 PO RS BhaRtIgmgsediastereo-
2 W N Qa3 rsd et bdris %W@ﬁsrbﬂaﬁﬂfceﬁﬁéa@@%lcb&hdﬁésa@t@ @nd pharma-
5- Benzot hi azol - 6-yl net hyl ene-'t hi azol i di ne- 2, 4-
5- ¢3utivelhydtivioelar vdtives theleof | wiedréipl:ene) - thlazolldlne 2, 4-di
one

5_ngngnﬁggﬁﬂE&anup%czum r%qé b¥|nethylene)-thiazolidin

5- ( 3- brono- benzof uran- 5-yl met hyl ene) -t hi azol i di ne-2, 4-di o

2IneA thiazolidinone-vinyl fused-benzene derivative according to claim 20, wherem Y'is
5- (2, 4- D oxo-thiazolidin-5-ylidenenethyl) - benzof ur an- 3

-y -acrylic acid ethyl ester

3-[5-(2, 4- D oxo-t hiazolidin-5-ylidenenethyl)-benzof uran-3

22yA] th?h%ﬁ/dlh&neaﬁhﬂ fused- benzene derivative according to any cla1ms 20 or 21,
5-[ 3-(3- Oxo- 3-pi peri di n-1-yl - propenyl ) - bénzof ur an- 5-yl net’

hy Wbeesjn Rhisazlstied di the-groypcanisistieg 4f3d:-Cs-alkyl, Ci-Cs-alkyl aryl, aryl, Cs-
Cs-cycloalkyl or heterocycloalkyl, C;-Cg-alkyl aryl, C,-Cs-alkenyl-aryl or C,-Cs-

alkynyl aryl.

23. A thiazolidinone-vinyl fused-benzene derivative according to formula (I1I)

(1)

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 defined in claim 1.



Met hyl
1-((3-{5-[(2, 4-di oxo-1, 3-thiazol i di n-5-ylidene)nethyl]-1-
benzof uran-3- yl } prop-2-enoyl)prolinate Methyl
1-((3-{5-[ (2, 4-di oxo-1, 3-thi azol i din-5-ylidene)nethyl]-1-
benzof uran-3- yl}prop-2-enoyl );yD-prolinate (5-({
3-[(3-0x0-3-pyrrolidin-1-ylprop-1l-en-1-yl]-1-benzofuran-5
-yl }met hyl ene) - 1, 3-thi azoli di ne-2, 4-di one
5- ({3-[3-norphol i n-4-yl -3-oxoprop-1-en-1-yl]-1-benzofuran
-5-yl }met hyl ene) -1, 3- thiazolidine-2,4-di one Mt hyl
24- (&’ih{aﬁelﬁc(lﬁotzbrdnyﬂxfuse&i Mmmammcﬁegdhn@tHIy@f rfmtlhy:he] dY.HV)
envaBQﬁn 3- yl}prop-2-enoyl)-L-prolinate

exyl -3-{5-[(2, 4-di oxo-1, 3-thiazolidin-5-ylidene)m
et hyl ] - 1- benzofuran-3- yl}-Nnethylacryl am de
3-{5-[(2, 4-digxo-1, 3-thi azol i di ne5-yl i dene) met hyl ] -oL- qfnz
of uran-3-yl } - Ncegihyl - N-(2-hydro hyl )acryl am d
N-cycl obutyl - 3-f [(2 4-di oxo-1, F-thyazolidin-5-yli

et hyl ] -d» benz aro 3- yl}acrylan1-- o o
5-({3-[B-azetidjn-I-yl-3-oxoprop- I} en- [-yl]- ran-
5-yl } gethyt@ne)- 1, 3- thi | d ~r-2,4-d|one

5- ({34 di hydr o- ZtngOI -2-yl)-3-0) -en-1| -
yI}f&ibﬁ/ ran-5- R? R N
yI}nethyI@@e) 1, 3- thlazoI|S}ne-2,4-dione

5- ({3-[3-aZepan- | -yl - 3-oxo0 ?op-l-en-I-yI]-l-bdNﬂofuran-S-
yI}netherne) 1, 3- thiazolidine-2,4-dione

of u?‘glll’?g%Ry}S 5S¢ Cteg %fr%l} fhgﬁ%%&f%l %Iﬂ%géliltgg %ﬁ,l}y%en%klrﬁ?atl(l)‘]gen cyan(t))e 1Z-C6-

3- 4yl (2.&%= eﬂk@éyoa@yl Flkdiyazaobhydi whike R isde dedifetiiyldiml- benz
ofuran 3- yI} (pyrldln 3-yl met hyl ) acryl am de

N—cyclohex
25. ﬁ(tblaaoléﬁlew wnsLﬂJPﬁdalz@lzm derimatiys arspisinegorapy pf dagentbro4

ragsi&sted from the group consisting of :

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
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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
tert-butyl 1-{6-[(2,4-dioxo-1,3-thiazolidin-5-ylidene)methyl]quinazolin-4-yl}-L-
prolinate
5-{[4-(4-methylpiperazin-1-yl)quinazolin-6-yl|methylene}-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-yl } methylene)-1,3-
thiazolidine-2,4-dione
5-{[4-(4-benzylpiperidin-1-yl)quinazolin-6-yl|methylene }-1,3-thiazolidine-2,4-
dione
5-({4-[4-(2-phenylethyl)piperidin-1-yl]quinazolin-6-yl } methylene)-1,3-
thiazolidine-2,4-dione
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to claim 28 WOSHS!N)- 1H-benzimidazol-6-yljmethylene}-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-dioxo0-1,3-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
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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



(Z. OO+ NH(z)nS-f I r mldbae N_ \H R HO' R
O (I'l') wherein Rl, R2, Yt, Z and n are as defined in
claim1. 20 138 36. A nethod of preparing a

t hi azol i di none-vi nyl fused-benzene derivatives of fornula
(TIT) according to claim 23, ggnprising the follow ng
step: 0 RR~-\N YI SOO CNHO mld base HORL O
(I'11) wherein RL, R2 and Y' are as defined in claiml. 5

Methyl 1-((3-{5-[(2,4-diox0-1,3-thiazolidin-5-ylidene)methyl]-1-benzofuran-3-
yl}prop-2-enoyl)prolinate

Methyl 1-((3-{5-[(2,4-diox0-1,3-thiazolidin-5-ylidene)methyl]-1-benzofuran-3-
yl}prop-2-enoyl)-D-prolinate
(5-({3-[(3-ox0-3-pyrrolidin-1-ylprop-1-en-1-yl]-1-benzofuran-5-yl } methylene)-
1,3-thiazolidine-2,4-dione
5-({3-[3-morpholin-4-yl-3-oxoprop-1-en-1-yl]-1-benzofuran-5-yl } methylene)-1,3-
thiazolidine-2,4-dione

Methyl 1-(3-{5-[(2,4-dioxo-1,3-thiazolidin-5-ylidene)methyl]-1-benzofuran-3-
yl}prop-2-enoyl)-L-prolinate
N-cyclohexyl-3-{5-[(2,4-dioxo-1,3-thiazolidin-5-ylidene)methyl]-1-benzofuran-3-
yl}-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
3-{5-[(2,4-diox0-1,3-thiazolidin-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}tacrylamide
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
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3-[5-(2,4-Dioxo-thiazolidin-5-ylidenemethyl)-benzofuran-3-yl]-propionic acid
ethyl ester

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

5-[3-(3-Oxo0-3-piperidin-1-yl-propyl)-benzofuran-5-ylmethylene]-thiazol-idine-
2,4-dione

6-(2,4-Dioxo-thiazolidin-5-ylidenemethyl)-2,3-dihydro-benzo[ 1,4]oxazine-4-
carboxylic acid tert-butyl ester

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

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

5-(4-Acetyl-3,4-dihydro-2H-benzol 1,4]oxazin-6-ylmethylene)-thiazolidine-2,4-
dione

6-(2,4-Dioxo-thiazolidin-5-ylidenemethyl)-benzo| 1,4 Joxazine-4-carboxylic acid
tert-butyl ester

[6-(2,4-Dioxo-thiazolidin-5-ylidenemethyl)-3-ox0-2,3-dihydro-benzo[ 1,4]-oxazin-
4-yl]-acetic acid methyl ester

N-Benzyl-2-[6-(2,4-dioxo-thiazolidin-5-ylidenemethyl)-3-oxo-2,3-dihydro-
benzo[ 1,4]oxazin-4-yl]-acetamide

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

5-(4-Benzyl-3-ox0-3,4-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
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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, psoriasis,
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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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.

Use of a thiazolidinone-vinyl fused-benzene derivative according to claim 28 wherein
said diseases are selected in the group including chronic obstructive pulmonary disease,
anaphylactic shock fibrosis, psoriasis, allergic diseases, asthma, stroke or ischemic
conditions, ischemia-reperfusion, platelets aggregation/activation, skeletal muscle
atrophy/hypertrophy, leukocyte recruitment in cancer tissue, angiogenesis, invasion
metastisis, in particular melanoma, Karposi's sarcoma, acute and chronic 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.

Use according to any of claims 28 to 32 for the modulation or inhibition of PI3Kinase

activity.
Use according to claim 33 wherein said PI3Kinase is a PI3Kinase-y.

A method of preparing a thiazolidinone-vinyl fused-benzene derivatives of formula ()

according to claim 20 comprising the following step:

2

R2
Y. R
fo) 1
S%
(Z*:én + A
0 NH (z n

'TI mild base

R' °

N
H I|Q1

o)

(m

wherein R', R?, Y', Z and n are as defined in claim 1.
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36. A method of preparing a thiazolidinone-vinyl fused-benzene derivatives of formula

(IIT) according to claim 23, comprising the following step:

mild base

wherein R', R? and Y' are as defined in claim 1.





