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5- Cyanot hi enopyri di nes BACKGROUND OF THE | NVENTI ON 5

The invention had the object of finding novel conpounds
wWaniongdwrad uabl e properties, in particul ar thSBERNDE 7SS
can be used for the preparatipn of nedicanents. 10 The
present invention relates to conpounds and to the use

of conpounds in which the inhibition, regulation

and/ or nodul ati on of signal transduction by ki nases,

in particular TG bes@famﬁfe@{odyirfdﬂﬁ%, pl ays a role,
further- nore to pharmaceutical conpositions which

conpri se these conmpounds, and to the use of the
conmpounds for the treatnent of kinase-induced dis- 15
e BRCKGROUND QFTHE INVENTIONCt or beta is the
prototype of the TGF-beta super- famly, a famly of

it Mvenesehagthe BbRcPbT AidiAg ol dbrhpstitdsShavihg valudble
carry out inportant functions both duri n% enbryo
[

devepapisenin patticipsthoserwhinle cad e usadytonitkerpraparation of

na | s tg‘{]ee i sofornms of TG~-beta (TGF beta 1, 2 and
3)mn6$@9@‘q§g identified, TG--beta 1 being the commopnest

i soform (Kingsley (1994) Cenes Dev 8:133-146). TGF-beta
3 is ex 25 pressed, for exanple, only in nmesenchymal
cdlHespreshpt masnild@rdietes o conmpdumasdandtontbeersehyfrmdmpmiends

ithelial cells. TG beta i t hesj.sed, . :
o1 WS, g B ip ity QI s A88(pT OdUIaaT OLsiaBRkaRdyction
t ' ; { har-
707 GEREER paBlar T lob RREH T ke b g P
t meorer torprgiroracel beal et nuidsitions whichoahrsekthesa casnuinds,
| at ency. associ at ed peptide (LAP) and remai ns associ at ed
WA OB i 1BS CBRNC er BE HaRMETY S kPR IGRUGHLO-
Izga(égg TGF-beta binding proteins (LTBP 1-4) may al so
be bonded to TG~ beta (Gentry (1988) Ml Cell Biol 8:

4162-4168, Munger (1997) Kindey Int 51: 1376-1382). 35
The activation of the inactive conplex th

neld@BsiarpinogroMit fatoebelsis teaprelp ytpﬁeOthg!tT<§|§‘T§ bgla super-

38,8 r e P3P Bl Bl SR A
carry out important functions both during embryo development and also
in the adult organism. In mammals, three isoforms of TGF-beta (TGF-
beta 1, 2 and 3) have been identified. TGF-beta 1 being the commonest
isoform (Kingsley (1994) Genes Dev 8:133-146). TGF-beta 3 is ex-
pressed, for example, only in mesenchymal cells, whereas TGF-beta 1
is found in mesenchymat and epithelial cells. TGF-beta is synthesised
as pre-proprotein and is released in inactive form into the extracellular
matrix (Derynck (1985) Nature 318: 701-705; Bottinger (1996) PNAS 93:
5877-5882). Besides the proregion cleaved off, which is also known as
latency associated peptide (LAP) and remains associated with the
mature region, one of the 4 isoforms of the latent TGF-beta binding
proteins (LTBP 1-4) may also be bonded to TGF-beta (Gentry (1988)
Mol Cel! Biol 8: 4162-4168, Munger (1997) Kindey Int 51: 1376-1382).
The activation of the inactive complex that is necessary for the develop-

ment of the biologicat action of TGF-beta has not yet been clarified in
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-2 full. However, proteolytic processing, for exanple
by plasm n, plasma transgl utam nase or thronbospondin,
is certainly necessary (Munger (1997) Kindey Int 51:
1376-1382). The activated |igand TGF- beta HEd|'g§§%@WW7mW

WQROKPHHgi cal action via three TGE-beta recdft

the mem 5 brane, the ubiquitdusly expressed type | and

type Il receptors and the type Ill receptors

bet agl ycan and endoglin, the latter only being ex-

pressed in endothelial cells (Gougos (1990) J Biol Chem

2MI Fss'ea_versm@aeolmmceasmgl oy exagwig by pdrgminBplAasMa

9./-568 Bot TGE 1 ta rece S

Rl Mese i oSG rasii ¥ ohtRA Sriean 000ngd”

n 1997)aGRAEP FhtEY: '1'3?8 1382) C’Phé ac@bé’[éé ligARd threbktd medi-
-beta receptors bind aI hree TGF-beta i soforns

wuattes it$ glolggmalraatlynamajthrgpa th bEtaFre;o:@lpéorsmnt@ptmerral o)
hi ff f d d dtot
- Beanit ghe ubkiiiouslyerigas PG artauor 4 BrstR apy the
. I%gﬁ gF re'cB cﬁ@%@édl én& Bﬁ??e{lﬁi&ﬁ%altrer Qém?'@c—

s Fof type | d type eta receptors
( lpassseskin dntiaditglial cé]éﬁ (GRigds ﬂ%ﬂlﬂ@ell@lﬂdm 264 8361-

L%%E& oap5 21168419046l Seuioy a4 B575861 yaaihitype I TGF-
e,

I S respons bIe or signal trans m Ssi on

cwaopbamwsm ineg thencelll\Bitcd theT@Ee b TG F-Beeptevepbors dsnd
GF-beta, after which the ty TGF-betareé)eEptor i s

r@&!rtmetee’aGFobqtm@fogn@ Math- hlggﬂéfmwtanﬁigty@@de betae

" B ol FEGRRg R TG BT0IoR08% slBeg R o ESRERL ™
S @iy bl&%t@l%ﬁé‘ﬂl@ isnthbOgiRt BUBRISRX il regm@ncﬁpofctablmulm-

domai n t he | recep- tor. This phosphoryl ation

advuqféfn@bgamrte torrtﬂ@l and type il i -betacisssptars (Lagtrash i s

ribaf Cen Hiolg ARG BOR: Vet SratiRgT sl ey 2aohits.

| AkYa (
RSl S Aot 45 oo iy

Tiseripedhreionineokinase dsvia fwinich ys sxspoasive tmkmgrraittremsf or
Slrnlg)l{sglgﬁsl?ﬁ aecyﬁ,(g:g]ﬂér%aﬁﬁfgé) p%dT%enﬁlsﬁfF be?a receptorabir%/é‘.A D
TGF-beta, after which the type | TGF-beta receptor is recruited to this
signal-transmitting complex. The serine/threonine kinase domain of the
type Il receptor is constitutively active and is able to phosphorylate seryi
radicals in this complex in the so-called GS domain of the type | recep-

tor. This phosphorylation activates the kinase of the type | receptor,
which is now itself able to phosphorylate intracellular signal mediators,
the SMAD proteins, and thus initiates intracellular signal transmission
(summarised in Derynck (1997) Biochim Biophys Acta 1333: F105-
F150).

The proteins of the SMAD family serve as substrates for all TGF-beta
family receptor kinases. To date, 8 SMAD proteins have been identified,
which are divided into 3 groups: (1) receptor-associated SMADs
(R-SMADs) are direct substrates of the TGF-f8 receptor kinases
(SMAD1, 2, 3, 5, B): (2) co-SMADs, which associate with the R-Smads
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35 which are divided into 3 groups: (1)
receptor-associ ated SMADs (R SMADs) are direct
substrates of the TG G3 receptor kinases (SMADL, 2,

wW8) 2009/08)33 (2) co- SMADs, whi ch associ ate w th rtIREP2008/007888

R- Smads WO 2009/ 049743 PCT/ EP2008/ 007888 -3 during the
signal cascade (SMAD4); and (3) inhibitory SMADs
(SMADG6, 7), which inhibit the activity of the
above-nmenti oned SMAD protei ns. O the various R-SMADs,

S

reiRga3Ae sAPEasidid (AL PEABHRATLILG SRMIRASMADS
ar7é, wbichhokibjihlos pbtvity @‘ttbd dhypveh'eenwmad SVAD pettains. Of
recept qr, [ th t ate MAD4. The

' $8eRbanis BOSMATS sERRs %i\%ﬁe%lﬁ i

t

L ot Bt s Th Z’F%ﬁ‘aiﬂé‘ﬂ%ﬁé%Ctaﬁ’@?ég" Bnpade-

ditln@@phas;ﬁhoryiaaedlay m@ta/rpeur"b@ama fecapior, leaedlumgmtﬂem o
(2000). Eur . J Biochem 267: 54- 6967; Shi 2003’& Cel |
1?;?5061853 with)SMARE. 4| b@dewmrﬁfcmrmex eﬁgM%bfa%f D3 and

APt i odtted Mtad6RRY niBYs R R B
1%t£mtraﬁ’§éﬁpﬂion%ﬁh€ﬂ@ﬂ:-@@la r atéa neShfireedl lov vy
functions which are influenced’ -beta include:

agdperogroteing fmmariged imtoRi(20@Y eEwr HBianhem gBbi $924,

ly, TG--beta plays an
E%c??t §ﬁ‘f ?ﬂibgﬁ&oqqi 1@:\%??%%% vari ety of biol ogical
pf‘l‘?fee%run%'f tH&f&%’ﬂéNQoﬂ‘?@@ befd i9MIBErandihgiahd depen-
expressed at sites of norpiogenesis and in particular

i fendpoaeltypd asgidifferentiatiorestatehifetiertnt 18084 Hagbook of
( BareamertaganasvosAdBand: 168 coluitjurtelr iiraa e
I t d
At T T Lo e
ceholsiliyMrehcell 250N StecandiagBS T&EHbetBpldg$ anlimportant

add{tl on, TGE-beta al so fulflls i nportant func |ons in
t Kele ingyveniovide varehhel hiplogia! BiRaesses | Purmemiryg dausl-
SIRPTE 5 BB E5sed pY SEEL! Forpiodireste ad I DadBuiak T *

t rweaswttwépﬂh@ilaltmesel@chwnaiionsimwcﬁmn Wﬁér@ﬁtladmdiwlmpor-
allows_30 inflammatory reactions to subside again
t Hagt wgp@tpgopp@@ﬁsas (Pelton (1991) J Cell B|0I 115 1091- 1105)

TGF-beta also carries out a key function in the self-renewal and mainte-
nance of an undifferentiated state of stem cells (Mishra (2005) Science
310: 68-71). In addition, TGF-beta also fulfils important functions in the
regulation of the immune system. It generally has an immunosuppres-
sive action, since it inhibits, inter alia, the proliferation of lymphocytes
and restricts the activity of tissue macrophages. TGF-beta thus ailows
inflammatory reactions to subside again and thus helps to prevent
excessive immune reactions (Bogdan (1993) Ann NY Acad Sci 685:
713-739, summarised in Letterio (1998) Annu Rev Immunol 16; 137-
161). Another function of TGF-beta is regulation of cell proliferation.
TGF-beta inhibits the growth of cells of endothelial, epithelial and hae-
matopoietic origin, but promotes the growth of cells of mesenchymal
origin (Tucker (1984) Science 226:705-707, Shipley (1986) Cancer Res



10

15

20

25

30

35

excessi ve i mune reactions (Bogdan (1993) Ann NY Acad

Sci 685- 713-739, summarised in Letterio (1998) Annu

Rev | mmunol 16: 137- 161). Another function of TGF- beta
is regulation of cell proliferation. 35 TGF- beta
WhMIOHP4934% he growt h of cells of endothelial, REVEMREPSHYSSS
and hae- matopoietic origin, put pronotes the growth of
cells of nmesenchymal origin (Tucker (1984) Science

226: 705- 707, Shipley (1986) Cancer Res WD 2009/ 049743
PCT/ E P2008/ 007888 -4 46:2068-2071, Shipley (1985)

PMAD(BB-281 4, TSHipley)(1986f BNNSS2i 4-415 8NA further irnpoif
TG--beta is regul ation of cellular adhesi on and

céantigeelion phi eF etpds egutaiomet eelamsthesiamang gell-gelp

S 1t TSR Lo S Y S e

f ipyrigd@stidnofndteiod bhBRNexttdtedddr matAx, didh é)ﬁtf@r é%iﬁpl@s
thée expression of matrix-degrading net al | oprot eases

afigrongatipi anst @ollargenetraaqicbbo@thﬁgetmta (edieas He(cPIeysiann

201 M8t Felaino sRIGTOlersds) D Bt Bl oproiEdbes
1983046 9o N e sad 888300 0232 GondB3oBEBiolThe

broad spectrum of action of TG-beta ifplies t
TGhdre 28 1pHayé-434h; Dvpaalt @RB9) dIBol (‘r)hmrﬁﬁqoﬁy%@[lm afif)cal

pﬁqﬁérea?i%@p“é@@@g%?%gac 'é, cancer and 1ibrosis. 15

Sg] i ng ssl?r??rggnf{)fsée %n ane %i’gg%é) Bi oﬁp‘nys

Cainl mﬁ)dlrlanf%lemn@)y pr@maloglchhﬁtua@baa u$wdh aswphaddeal-
TG--beta is released from bl ood platelets at the site
ofng.rNe . PAFRIOPICALPEATERSP B AUCHIASSCANCET SR mr%act i on

| TAPEERPIAGRS PRI ARG RIbASHSRATRE hoi (sOhbes.

growt h ct ors nono-

| mgedtiad' Kéumw@mnﬂweume\mm Biepd 9. - nglmﬂmg the
stimul ati on of chenotaxis of inflanmatory cells, the

s @rameatien phasst Hak -tala iureleasas rom bipad .péajaleé& Abtheogite

o 08 Tt Pl PeaiteSUEEThs R b el0Ne PRORaE R SRRN

22ndNBdBEEC BRSseddBitt oPathe GROVIBEFacEPs bt é%ﬁnplé be&fono-
TGF-bet a- medi at ed effects, in par- ticular the

r sytasatlihermost lmv@ri@nbaumtnoaa dofringxwoutskhealingrinplidei x
S?MUHUOH of chemotaxis of inflammatory cells, the synthesis of extra-

cellular matrix and regulation of the proliferation, differentiation and
gene expression of all important cell types involved in the wound-heal-
ing process.

Under pathological conditions, these TGF-beta-mediated effects, in par-
ticular the regulation of the production cf extracellular matrix (ECM}, can
result in fibrosis or scars in the skin (Border (1994) N Engl J Med
331:1286-1292).

For the fibrotic diseases, diabetic nephropathy and glomeronephritis, it
has been shown that TGF-beta promotes renal cell hypertrophy and
pathogenic accumulation of the extraceilular matrix. Interruption of the
TGF-beta signalling pathway by treatment with anti-TGF-beta antibodies
prevents expansion of the mesangial matrix, progressive reduction in

kidney function and reduces established lesions of diabetic glomerulo-
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result in fibrosis or scars in the skin (Border (1994)
N Engl J Med 30 331:1286-1292). For the fibrotic
di seases, diabetic nephropat hy and gl oneronephritis, it

wiexopesmishown t hat TG--beta pronotes renal d¥ITVEP2008/007888

hypertrophy and pathogenic accumulation of the
extraceilular matrix. Interruption of the 35 TG~ beta
signalling pathway by treatnent with anti-TG-- beta
anti bodi es prevents expansion of the nesangial matrix,

pb@ﬁfyelﬁsdléﬂ@etfcﬁé*rhiﬁial;@ (Bd;rﬁlor t(1 She 34U ReY i3my amLﬂ(zoeJetm Eersd-
establi shed | esi ons of diabetic glonerulo

2089/ 0udy 43 Tt odasevaBd8004) bmdlwyuhht - a&é’e?ﬂc

I 71-374, Yu (2004) Kind-
g/ma - 35%254@% %%' é%i?é hah (2004;J fq ndn)ey Int 65:
63’@Fﬂtbet§5@6'ﬁay(519r9ﬁhp&'té¥h%%sm4lﬁ/er ﬁg%s'_%gqjhe &t%ohet a

al so plays an rrportant role in liver br osi s.
aessential dor, theei;aseuﬂpraentfmfrlrvehﬁbdmsslonﬁftfmehepatﬂc sheUaie

fibro of t tic stellat cel.ls to give \
P$ B e duvarbronS e Fiauntetucst of e exestalBlarsmayix
excodrgetd?%wéeéb Pﬁfgnﬁ BE|; Vcﬁr‘rl‘i’d%f?ﬁ sﬂbd!ét\é@ TGF-
C|rr osi's, is stinu by T bet a. |IkWIS€
béeta. dhoas likewise thieeh shuiver henet thahintdrrapteonT@Rhbel @F Hzta
Si gnal I i ng Eat hvvaéyreduces fibrosis in experingntal

nevRAtaweY dedycesihyasis| B GyPsEmental modefs (Xptay2002)

r S on
g%@?@ﬁgﬁ on %‘zg?@%(g /?rl Sn!a%%%b%BI&’;cancer ksum ri sed
| ITARbRERL EIsOAAREs oNat kiyefuetien ircthe foematid oi&@nc&l (suot-t

(2005) 15 J din Onc 2 2078-2093). In_ early sta&s of
t earseddndpprynek &OQ:HrNatuea Gemefcy &% 1d8utA% Eliath2005

| 3 GELO 2 AOTBER o Sary alEs BYRE! SeaibiptBaPE b

| BB 0T GFIR8a cBliMicss Bt ﬁfmﬁlﬂbhhﬂ'chﬂbeﬁ q1hh§tunﬁ?zyurcsnmprré§1
TGF-beta pronotes cancer 20 growth and formati on of

n@tV@sata@éslShaSEdtpélncwu pnstha@é:shty vﬁTﬁFeéata tognhibit the
tirib t t ithelial t

acirigh of epubelel SelS By bRad SRS RrE RATNES HETGAL: | on

OfgrdVdir &% the RRGhalich o?‘?ﬁfiaﬂa%& in Fa@@%éhyst%gggﬁﬁé ddre

growt h of the cancer cells via other ani . hese
mberattritaiied totHeuet tivad mast epitoélizigmoges devalop tahesis-

o S A O T B A L
taneously supports the growth of the cancer cells via other mechanisms.
These mechanisms include promotion of angiogenesis, the immuno-
suppressive action, which supports tumour cells in avoiding the control
function of the immune system (immunosurveiltance), and promotion of
invasiveness and the formation of metastases. The formation of an
invasive phenotype of the tumour celis is a principal prerequisite for the
formation of metastases. TGF-beta promotes this process through its
ability to regulate cellular adhesion, motility and the formation of the
extracellular matrix. Furthermore, TGF-heta induces the transition from
an epithelial phenotype of the cell to the invasive mesenchymal pheno-
type {(epithelial mesenchymal transition = EMT). The important role
played by TGF-beta in the promotion of cancer growth is also demon-

strated by investigations which show a correlation between strong TGF-
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function of the inmune system (i nmunosurveillance), and

pronotion of invasiveness and the formation of

net ast ases. The formation of an invasive phenotype of
womobouyeayr cells is a principal prerequisite FaQrFEres/ @0sss

formati on of netastases. TG-beta pronotes this process

through its ability to regulate cellul ar adhesion,

notility and the formation of the extracellular

matri x, Furthernore, TGF-beta induces the transition

fhem e §9|oh|}:ﬁ'|g %go@hﬁftﬁjn\b@?‘s q’rﬁcréﬁ@e&?@F !f)é’tat IB9e! have

|nvaS| nmesenc 35 type (epithellal
rrbeencfhymhl interaahal ini pmlecntEMitm pratiate, ipeastamtestiad and

S T G B 0 Rl A
CEAEREI PRSI et AETEGRET, SRRUIMRE Boparcrs

pFognos 649- s4hcr eased TGF-beta | evel have been found,
inter alia, in patients with prostate br east

i Mvsgitadhe saRCETHRIMTAIREAStIONRIH G mbe(alggs)rmdo%bwee inhi-

bl e R PR Bl s o

4T3 bed typ r@@e;ﬁt@rt@% FRIRARE thsrapBliid BoRedpt O hasfbeen
TGF- bet a descri bed above, inhi- bition of the TG-- beta

sishawn| inmyneiohsRyecingal dialsthas intearuptinn Isf theh G-betaesig-
TG bet | bl,e_th t .
cORUEERSathBY doen dEFEREnbiniter BT Blmeiro Tb S BEF e dayin
t %bﬁlb‘fe oA heR gpE Llllpﬁe'ceﬁto?fre& GesTie fBﬁhﬁtuérh 8f neR4dth88s in

pat hway does indeed inhibit cancer growth. Thus,
t trRasgenic micehwhgbl dﬁﬂedaopTGVabefedareg:pie:ancer acthet course of

r%d“°ﬁan&@ﬁaaébﬁﬁb{8ﬂn3a§%5a%§t335?1§§ﬁe&%%8295ﬁéﬁlcnn
Mu 2002) J I 109:
18189 1900 %0 5h02) 5 G i Thvest 100: 1607-1615).
TUmwousurasdl linkes ivefsichvekpresexapd efestive d&Febéiavigpé GFcoeptor
type Il receptor exhibit reduced tunour and netastatic

gleéw redpeed iwneyr ang metpgiptie yrowlh (BLELSEB3 Lurr Biol 8:
A Aoy B e R 2 i,

I meveansed: Te208)activity"” include those in

Conditions "characterised by increased TGF-} activity" include those in
which TGF-pB synthesis is stimulated so that TGF-p is present at increased
levels or in which latent TGF-p protein is undesirably activated or con-
verted to active TGF-p protein or in which TGF-3 receptors are upregu-
lated or in which the TGF-f protein shows enhanced binding to cells or the
extracellular matrix in the location of the disease. Thus, in each case
"increased activity" refers to any condition in which the biological activity of

TGF-f is undesirably high, regardless of the cause.

A number of diseases have been associated with TGF-f1 overproduction.
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whi ch TGF- 13 synthesis is stinulated so that TG--13 is
present at increased 25 levels or in which |atent
TG--13 protein is undesirably activated or con verted
wionoaeddove TGH- 13 protein or in which TG 13 rreEaeIt2008:007888
are upregu- lated or in which the TG- (3 protein shows
enhanced binding to cells or the extracellular matrix
in the location of the disease. Thus, in each case 30
"increased activity" refers to any condition in which
- ST A Rl Yo sliatihd PR avoR §oat
assnts ddrefibropidiiferefivd dibeaves (B ebifidallgnfibropbolf€rative dis-
2009/ 049743 PCT/ EP2008/ 007888 -7 Inhibitors of the
i geses ddufdekidmerdisosdesassoaigiehmiiainregeatad T @bt activity
tregt- ments for .fibroproljferative di.s S,
SABBIPCERrYS bRt bEMEfnd o DlongeiE 18R sy armesan-
Kt eYolHE SANVERTR, MFRORE TI§AnW drBsctHtRISNaDRSer iehaPcondi-
aCtivity 5 and excessive fibrosis including _ o
gtionsindludediabietic neppatisychnakintegstitial figredis, renal fibrosis in
proliferative G\, inmune GN and cr ntic GN., & her
" 5RnEp BoR BRI Shes TG HaIOSaPAR 8 1E IS GpALSH) hep BiRpthy.
: hdln . o : fiae _ ¢ ]
S Taaeh Ve Etubl HsBRicTs (HANAS plOPESTIS plReriE RRER poly
nepjositizasblerodegnidtiig etevastooyasitid| sosidepisitic fadaiitle, morphea,
progressive system c sclerosis, poly 10 nyositis,
s 6F Birgcrsincidted withdhaeacsaigare o Raypavdssyndrqme. Lung

| BBFL e (PO P d 007 AR EAd BSoraton
 @fdttelsk RgnHFAHR SURRRh¥ DURRBNAS fbéidi AXd imelstdsl mddnary

respiratory distress syndrone, idiopathic pulnonary
f fibrasis sftemmdsociatedswith aatoipotunenadisordieds f $unhoas sysiemh

“HAE S S RS SO Bl Do BB SIS0
C QNofisdr él{}o?ﬁ%ﬁﬁ?!d‘?s%rdefé‘é&d&?dteé%@f FTBFHE?OH%@Q{/@' Bharacter-

associ ate i i broproliferative character- istics is

wth
r ediceas dielimatoid aithstis. 20 Eye di seases associated with a
fibroproliferative condition include retinal
reattachnment surgery acconpanying proliferative

Vi ' a-_ F Cti .
R P te A o B SR RS el lnciudg refina
ageatsavhgesnt singedracaffamiyaigeoroifdrativeGhitredretinopathy, cata-
over production. ) ) ,
ract extraction with intraocular lens implantation, and post-glaucoma drain-

age surgery and are associated with TGF-1 overproduction.

Fibrotic diseases associated with TGF-[31 overproduction can be divided
into chronic conditions, such as fibrosis of the kidney, tung and liver, and
more acute conditions, such as dermal scarring and restenosis {(Chamber-
lain, J. Cardiovascular Drug Reviews. 19(4): 329-344). Synthesis and
secretion of TGF-$1 by tumour cells can also lead to immune suppression,
as seen in patients with aggressive brain or breast tumours (Arteaga, et al.
{1963} J. Clin. Invest. 92: 25669-2576). The course of leishmanial infection
in mice is drastically aftered by TGF-p1 (Barral-Netto, et al. (1992) Science
257: 545-547). TGF-p1 exacerbated the disease, whereas TGF-p1 anti-
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25 Fibrotic diseases associated with TG pl
over production can be divided into chronic condltlons

such as fibrosis of the kidney, lung and |iver
W8Tt conditions, such as dermal scarri H&'Téli‘,]P&OOSIO(}?SSS

restenosi s (Chanber 30 | ain,8-. Cardiovascul ar Drug
Revi ews, 19(4): 329-344). Synthesis and secretion of
TGF-pl by tunour cells can also lead to inmune
suppression, as seen in patients with aggressive brain
obobleesdmltetddnemfegl(esstoma@‘atheem@se in(@epeByally. s\@deptible

I nvest The course of

| e GeRete fonBtant niog PEcRmEs sy oRlipErBEBYmaRial fec-
T@.@f'r@on'\fdﬁ‘%stﬂ“gﬁtqﬁ ?%) Sci ence 257: 545-547).

exacer bate ease, whereas TGF-pl anti WO
2009/049743 PCT/EP2008/OO7888 -8 bodies halted the
progreSS|on of the disease in genetically susceptible
effgdty opeaxtracghularMmadrip deppwtion Sa¥pbesne to

L o SR NGBk ko

d@gg&ﬁ 23 GorAddresd a8 tbcoidy Ry kBﬂé?Oecﬁ%th)éﬁﬂ@hurchlll
in ContenRorary I ssues in hr ol - olév 23,

chﬂ\rmﬁen, ewotwkdp. 38d-4Hk R@bmt@yet 8t (1988) RewiRvog. Hor-

PG1e Resonh) 1635 P Welie infiBron et 106 Sipgs ayinni-
aghidr\6f m@%@a@aﬁcﬁ{ bia8ifoe DRy HYAfR eSboRRHd. Hihce the

bition of the degradation of extracellular matrix
cetrpoheat and filitnatien pheperties ot the glonaardIusi arErIartg|eQndeterm|ned

e I S g e
7= LRI @ ot B RERRI) 16T ﬁ%gtﬂz%%'éﬁ%&sb“%e

akidHey. ThetcomuEra el dlesamdial Makrik Pr blnfeeétaxel ®merulo-
gl onerul o- nephritis Bordg'?(g et al. F?1990) Kl%']ne

| mephatts ( B@@%Q@)malﬁ W)dbeney Ineph-68%H2bhend mtahﬁﬂc ngph-

oSV Abtackn ¥ 2oL g: bl TRt /2L H PR 85 ErRh and

T@%Tﬁ Aant Sé/tﬁ g‘l"’da?f tGresV ﬁg rﬁié%%%%?ﬂ@ﬁ‘? Jels are ele—

gl oner ul osc vance amanot

aIvatédlBBI&)mEn mabétmtglonMdscISmSJS &QtvaﬂzSédnﬂe&ﬂcﬂjathy
TG (31 is an |1|:g)ortant nmedi ator in the genesis

of
r éamamaeipest al. (HB)AlirseNatlsAead.-Sci. 90: 1814-1818). TGF-p1is
an important mediator in the genesis of renal fibrosis in a number of ani-

mal models (Fhan, et al. (1990) Kidney Int. 37: 426; Okuda, et al. (1990) J.
Clin. Invest. 86: 453). Suppression of experimentally induced glomerulo-
nephritis in rats has been demonstrated by antiserum against TGF-31
(Border, et al. (1990) Nature 346: 371) and by an extracellular matrix pro-
tein, decorin, which can bind TGF-31 (Border, et al. (1992) Nature 360:
361-363).

Excessive TGF-B1 leads to dermaf scar-tissue formation. Neutralising
TGF-B1 antibodies injected into the margins of healing wounds in rats has
been shown to inhibit scarring without irterfering with the rate of wound

healing or the tensile strength of the wound (Shah, et al. (1992) Lancet
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mal nodels (Phan, et al. (1990) Kidney Int. 37: 426;
Ckuda, et al. (1990) J. 25 din. Invest. 86: 453).

Suppr essi on of experinentally induced gl onmerul o-
WEEIRYI474S in rats has been denonstrated by artGTgE20e007888

agai nst TG~ (31 (Border, et @gl. (1990) Nature 346:
371) and by an extracellular matrix pro- tein, decorin,
whi ch can bind TGF- (31 (Border, et al. (1992) Nature
360: 30 361-363). Excessive TG (31 |leads to dernal
s838B: il 3ud) fAtrthetsaome tikeuthesd wasngdudeg-af@bganesiboali es
injected into t ermrpg_:ns of healin ds in rats, has

wWou
RWBRAT PoMRRFARBIA0ES @Rd MRRO 'teﬁamﬂ“% WOLPH e27hg

3
or sk G aRBiaN e il dReb5eh 30 Bt 527 5s
PELE/ EP2008/ 007888 -9 339: 213-214). At the sanme time

there was reduced angi ogenesis, a reduced nunber of
macr ophages and nonocytes in the wound, and a reduced

ST haf bEY QR PO WG JFBRR e, Rehd
PRgErE Rsduns rhdth ‘t’t'fépidl_ﬁ?r‘éﬁoﬁ ¢ sAHdoth htlsci@bdils Ak EEPosition
results fromthe proli l's

eration of snooth nuscle ce
af egposlluaranatrof indive aatee) biteraballminrangioplastye Thetdameter

o 2L L35 S S5 e by 15 kb, an
bt e UGBl 4 BB e

S eyt Bmivedic heuscl telblosties,, it mayroey pbssiplessirbbpert thersgowen
these ves- sels to 50% sinply by reduci ng excessive _
e$e15al0e?] ‘IHPPlydty fodugkigoRrasssive exdracellviatmrige deppgjtion.
arteri t ransfect LN ViV ith a TG ne

Tob BBl Ml BREEEs Sl el v Bedi AT -5 B, TOF-p1
e@bhe@égré&s@d&n Wakdssot M d'@th Dotk BStrAYARNRY Rt sgm@rh@iis

et al. (1993) Proc. Natl. Acad. Sci USA 90: 10759-
1@ng3d)ypetplasia@Nabel ietdllogd898y BeygINadi. Acads Snblt) SAsS0: 10759-

' h 20 ind d with PDG--BB, but th
gﬁbﬁggwﬁﬂaﬁ@%ﬁ{iﬁ@yclﬁgs#%%gflé'\g@f@t%@% nokas mel%tswt@eq hat

AR Bt B Ll IR Db, dFR0RId L Blide

associ - ated W t I Hyperpl asi

seafreTed-( PirahsfectAr. N& ekithselidenatrhedsiitio @asedshei-
(Nabel (1993) Nature 362: 844-846).
ated with hyperplasia induced by FGF-1 (a secreted form of FGF) in this

gene transfer pig model (Nabel (1993) Nature 362: 844-846).

There are various types of cancer where TGF-31 produced by the tumour
may be deleterious. MATLylu rat prostate cancer cells (Steiner and Bar-
rack (1992) Mol. Endocrinol 6: 15-25) and MCF-7 human breast cancer
cells (Arteaga, et al. (1993) Cell Growth and Differ. 4. 193-201) became
more tumorigenic and metastatic after transfection with a vector express-
ing the mouse TGF-p1. TGF-f1 has been associated with angiogenesis,
metastasis and poor prognosis in human prostate and advanced intestinal
cancer (Wikstrom, P.. et al. (1988) Prostate 37; 19-29; Saito, H., et al.
(1999) Cancer 86: 1455-1462). In breast cancer, a poor prognosis is asso-
ciated with elevated TGF-p (Dickson, et al. (1987) Proc. Natl. Acad. Sci.
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25 There are various types of cancer where TG (31
produced by the tunour nay be del eterious. MATLyLu rat
prostate cancer cells (Steiner and Bar- rack (1992)
W(b1009/E%aecr i nol 6: 15-25) and MCF-7 hunman br d€St/ERZAPRABITSER
cells (Arteaga, et al. (1993)pCell Gowh and Differ.

4. 193-201) becane 30 nore tunorigenic and netastatic
after transfection with a vector express- ing the nouse
TG--p31l. TG (31 has been associ ated wi th angi ogenesi s,

MRISYs BasB8S7-®ad: Faeid, et aDMos$s®) € anduies. 7057385 788 Daly, et
advanced i ntestinal cancer (WKkstro

P., t | .
( 2048590 btk Bicgher d32d998 k Harralt Lee, afial. G99D) Bool

CREcBT o307 g BB, ARG s e 130130
( DUekpot ak98h) PkOBEN, Acas. SERUBA #icaw7eSrss2 Walker et al.

2009/ 049743 PCT/ E P2008/007888 - 10 USA 84: 837-841;
Ka$89R) fewr. dl Cant®8ZI8 CHhice44)Rasd idductbn3d-B3BH 1 Datamoxi-

Bien Beathaa (Buia e o (H9) (Gances Reschze 426442641 bag bpen
e SpciStadith T8 of tarbsifel B0t kst galice {Thomp-
76868~ #682(198) T JeCanter 6 A0LOR). Buti-TAF-BoasiioRES:

641-644), and induction of TG (31 by tanoxi- fen _

t irfabitriire g(vthicd MIBA-231 hyrmao DreasiranceReslls Hrathymic mice

4261- 4264 i at ' i f o

 ThaAed ealenERy. o857 B8 B2 hed el s fefmant von s
l . . . - - t: =

T ear o Fen MerREmindel AN S ReiMah TicRpieeh: oHO

broels tracafected withllstehh T@&FAY ratsodtesved detreagad NK aalivity

(1993) J. din. Invest. 92: 2569- 2576?_, a treatnent
widngrincreased ty@est aepwintn nadeimicedMéallick, ehad. (i 8B0kJ | x-

e 52 7 7Yl s B SUEE T serSlecEie bt DG By pause
b R I R v B
TGRo(3a peor ptagthobis for adsandeadipeast oanyces Pitienteitaehien et

I nmune _suppressi on. Hlégggpl asma _concentrations of

T@E-(1993) Nh5Rok JpMad. 28015874 508). Ralirnie withitighsirculating

5P ATLERP BT USl Bl o el i BBy

ggﬁn%g(sra}gd?ﬁtﬁrﬁa@ SMigRFigk HP aMRIFRICARY 0B AN OHRBAYE (15-
50% of all patients with a mortality rate up to 50%) and idiopathic intersti-
tial pneumonitis (40 to 60% of all patients). The implication of these find-
ings is 1) that elevated plasma levels of TGF-B1 can be used to identify at-
risk patients and 2) that reduction of TGF-31 can decrease the morbidity

and mortality of these common treatments for breast cancer patients.

Many malignant cells secrete transforming growth factor B (TGF-8), a
potent immunosuppressant, suggesting that TGF-j production may repre-
sent a significant tumour escape mechanism from host immunosurveil-
lance. Establishment of a leukocyte sub-population with a disrupted TGF-p
signalling pathway in the tumour-bearing host offers a powerful measure

for immunotherapy of cancer. A transgenic animal mode! with a disrupted
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transplantation are at high risk of a hepatic
veno- occl usi ve di sease (15- 50% of all patients with a

nortality rate up to 50% and idiopathic int '
WO U étroni tis (40 to 60% of all patients) fs‘l’rc%f/]lém%g’smo-fsss

inplication of these find- ifgs is 1) that el evated
pl asma | evel s of TGF-(31 can be used to identify at-
risk patients and 2) that reduction of TG (31 can
decrease the norbidity and nortality of these common

t M&ht-fevigraliing pathaaytindaoelisr is gapiablet of eradicpting a normally
RSB S\t o £ hibeidien
T?foé@ r@étﬁﬂé‘ﬁléo‘?élné“?y 1REPf s DA Bowng?élﬁl%aﬁgﬁ%f TR
escape nechanismfro st Imunosurvel = Tance.

EsbakitionARivho0f célld REKRS Y Restcratir i idkiudidbgehidityan the
di srupted TGF-(3 35 signalling pathway in the

t st whileal-cel insesisitivity &v $ G -poesuisuin ansetuated differentiation
R R NTS SR
7 i Ui g | .

or L ABEATRE S ERIRE 1 iR nds], REREL G5 ppres-

| yiveheracts pw@ﬁ-gwe@‘m pbék impltdteairehlsub-gc0dion of HIV
Nat ure Medi ci ne (10): 1118-1122). Downregul ati on of

Tertipgtsvith lovearitban ipredigiedumnaene Eespessethased on their

TPt 2 kel o IR GoRER S o) Rrobflinaltfn 2008l 1bE 2247

d i2f2f5ﬂE.WTW-ngautl%‘ﬂging‘&rﬁibgﬁg y%%%ap%b?@%FF&e?éinMﬁé Bffect

may be requi In order t

s@h Eulturiel gRiicaivgrtRasTGE-B digpalimg phtBwh9lisHibised may be suit-
The i mmunosuppres- sive effects of TG~ (3 have al so
b&ble imigvetsin@the IMmuseisuppassian piesent Al tris supsedof EMY s
Wl(ts:’“ h%wer t han predicted i mune response based on

t R8MF"Scpas cD8 T cel | counts (Garba, et al., J.

| munol ogy (2002) 168: 2247- 2254). A

TGF-[ 3-neutralising anti body was capabl e of reversing

t haurefdf theteariiest stadas ef caroidoganesig, TGt} TGhA 8t as a potent

" STBRUT HURRES AR BB LS 1 SRS SqTFE ChPTopmiative

OB, SR AR et g URE CEREICER i S iRoRission gl

S il igRsHI0 he 8Plhs FRY tUrREuB¢d|st e it @8sase frofTBGF--depend-

chenopreventive agents. At a certain point during the

d &né gepMiBnnhigitp nonqarakad iveth b appearance of biologically active
TGF-f in the microenvironment. The dual tumour suppression/tumour
promotion roles of TGF-} have been most clearly elucidated in a trans-
genic system overexpressing TGF-j3 in keratinocytes. While the transgen-
ics were more resistant to formation of benign skin lesions, the rate of
metastatic conversion in the transgenics was dramatically increased (Cui.
et al, (1996) Cell 86(4): 531-42). The production of TGF-$1 by malignant
cells in primary tumours appears to increase with advancing stages of
tumour progression. Studies in many of the major epithelial cancers sug-
gest that the increased production of TGF-p by human cancers occurs as
a relatively late event during tumour progression. Furthermore, this

tumour-associated TGF-3 provides the tumour cells with a selective
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mal i gnant neopl asns, tunour cells appear to escape from

TGF- (3-depend- ent growh inhibition in parallel wth

t he appearance of biologically active 25 TGF-%% in the
Wi @P?ﬁ@ﬁ\"ﬂ"’r onnent. The dual tumour suppressi o/ (Hods 007888

pronotion roles of TG~ (3 hat2 - -been nost clearly
elucidated in a trans- genic system overexpressing
TG--13 in keratinocytes. Wile the transgen- ics were
nore resistant to formati on of benign skin |esions, the
r atdeanfagaGndeprasicies turoonvpragiressiom theeffectasydielc$ ams

drapatjcal ly increased i et al, (1996) Cell .86(4):
soalae) ShenceIistGtA FTgrecpny essyisin i Oalspanens Bel &
TP HTRAaS ORRT eSS0 BRETEE -l Ao
mekig tepsddiRd frain ifmneessurddiflan@esince as at pehniohibiivedf the
production of TGF-(3 by human cancers occurs as 35 a
Ir: elc?ll?'l eepqnshalg of evtv{atedwmn@ocydm tjl'rC(-}jlﬁfTB%%a@gbbdmendshown to
urthernore, is unour - associ a - rovi des
* KRl of OB staie Laroar fisrapouicBrayies. Such
P Paeta (REER AR AR, REBTBHGSI} SR vated
cqIGF-gtinana turnber, alsérebp Selcstingtcutgrowah of eddlighant cells that
propensity for invasion and netastasis.

T@he (esislenblt A6&d} Jawihanhwjtos) effeets uhfous. tleseantcanser
" Tioieols Brie 1 iohancdiEpion RosoorelaeepbeERiours wir
| LPBREYA GRowhdrd AvASReAtad IRRRE SRNSMEh yent Hrgkiing TEBF-

) |
producti o of angiostatin. Cancer therape

mMpdmediates sighat transductaai raight betahes@pffetide therapeutic strat-
chenot herapy, induce the production of activated

Tery( Bhe nesiplancamd tumotheelisnlp EeFdthanfesntshosi te nggate
mal i gna cells th 10, arg resjistant to TG (.3 growth
" Sons SeReedTonsist Aol Rditamd ol aRR
i

T e e o O P R Ritha flay &V b
sidetr@hental agdtanbked dregmiidrognifgnmét-mees adetlicvetiumour

transduction mght be a very effective therapeutic
stregressiopAnd qejeripeiesde dissde gpmagedeadivg trdibresiycibess

BRSO B R LI RO B BERGH e
t tRAtMRAE oflgdeiieRtcatehl ¥RINECAhPh azﬁﬁbiﬁgnbﬁ withEothEF -

may even be detrinmental as it nakes t
mpedHenvi ronnent nore conduci ve to tunour

The compounds are suitable for the treatment of cancer and other condi-
tions influenced by TGF-pB by inhibiting TGF-]3 in a patient in need thereof
by administration of the compound(s) to the patient. TGF-p is also suitable
against atherosclerotic (T.A. McCaffrey: TGF-$s and TGF-p Receptors in
Atherosclerosis: Cytokine and Growth Factor Reviews 2000, 11, 103-114)
and Aizheimer’s diseases (Masliah, E.; Ho, G.; Wyss-Coray, T.: Functional
Role of TGF-j in Alzheimer's Disease Microvascular Injury: Lessons from

Transgenic Mice: Neurochemistry International 2001, 39, 393-400).
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20 progression and contributes to tissue damage | eadi ng
to fibrosis. The devel opnent of TGH G3 signal
transduction inhibitors is likely to benefit the
W 2089/649M43 of advanced cancer al one and in conffiTiBEZ0BH{007888
with other thera- pies. 25 Thg conpounds are suitable
for the treatnent of cancer and other condi- tions

i nfluenced by TGF-G3 by inhibiting TG-G3 in a patient

in need thereof by adm nistration of the conpound(s)

t ot hidehpat feurd thaGthd Sormpoahd® asthrdy t© the imgsitivgitand salts
at herosclerotic (T.A MCaffrey: TG--(is and TG (3
RéeRieObhave Neryyerlle Aharparelogspl sranfstieswhite Hging well tol-
F%%tgr Revi ews 2000, 11, 103-114) and Al zheinmer's

i'se QE‘S (Masliah, E.; Ho, G; Wss-Coray, T.:

FunghhRnr, tHey! Sxritit TEFH( Rckptoi KhiRiseBihhbitigcg@perties.

M crovascul ar ‘I njury: Lessons from Transgenic ce:
Neurochem stry International 2001, 39, 393-400). 35 WO
2009/ 049743 PCT/ EP2008/ 007888 .-13 1§ has been found
CHAE SHBPE UM aFRORaa e vansonicler B G Bip LA g Tte-
t fii sval I - [ '
B A e e S R SO A
eXtaskdtasi&lg, Jor exapply adsdysrmmsdedonbieldiHdran. pr speh enggne-
The conpounds according to the invention preferably .
eX@ssrEssaYRddaremPYEEisaasoaiingite e myenion prefgmidy exhibit
c [l ted. (. - r
oIl ARG SHER: By sTERAY o oBET AR B ICe ffties

bas ek aabRY angeh preafe cheanpsAoRg rangd BAd imyrendretdra-
preferably exhibit and cause an inhibiting effect,

wiile i the nanaanelgr taggérent ed by 1C50 values in a
suitabl e range, preferably in the m cronolar range and
nore prefera- bly in the nanonol ar range. 15 As

digcHisegskdiehdich, thbesSighhling! JatiWapabRaYSyt for various
rel evant for various diseases. Accordingly, the

c shigeasess Aacerintinghe commundsencouting te thaisweotion are he
a

DRSSP Pt A5ThTER L S A RER Bt o Gependent
| e di@RighalithgPnRay&BY Sntefadid® With Bne or more of the said
signalling pathways.
The present invention therefore relates to compounds according to the
invention as promoters or inhibitors, preferably as inhibitors, of the signai-
ling pathways described herein. The invention therefore preferably relates
to compounds according to the invention as promoters or inhibitors, pref-

erably as inhibitors, of the TGFp signalling pathway.

The present invention furthermore relates to the use of one or more com-
pounds according to the invention in the treatment and/or prophylaxis of

diseases, preferably the diseases described herein, that are caused, medi-

ated and/or propagated by an increased TGFB activity.

The present invention therefore relates to compounds according to the

invention as medicaments and/or medicament active compounds in the
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signal | i ng pat hways. The present invention therefore
relates to conpounds according to the invention as

“ﬁ}r]ormters or inhibitors, preferably as inhibi torsp of
WOUPDYAEY - |ing pat hways described herein. Tif/EF2008/007888

invention therefore preferably .relates 25 to conpounds
according to the invention as pronoters or inhibitors,
pref- erably as inhibitors, of the TG-(3 signalling

pat hway. The present invention furthernore relates to

t reatrsenbéndioe pmphylmes obie 0d gineases anddpdhe gisesfooen-

ETACEE A e
t rf'&tth@rt?edéiﬁiéﬁ?gndﬁfﬂircpty@g%%'ﬂ?r‘e%ai@&%@é&@s% WYl @8 to a

increased TG-G activit The present invention
t megtabdrfer thel teg atenend of trepeaid dbseasesratinmpriding tieeadministra-
i nvention as nedi canents and/ or canent. active

di o
c SRPSUIRRE QM PFR-CHDPOHGY AAGH A IReThEmSIoRd B Ratientin
tfn%?ﬁffﬁfgucﬁ lmbrGpyLaxi s of the said diseases and

to e use of com pounds according to the invention
for the preparation of a pharmaceutical for the
treatment and/or prophylaxis of the said diseases as
welhe Restos patierkedmbeioss tomayiraarmdian gredefe fepgxample a

di ri.si t 1 Ni - [ : 0

i 2GR PR A a1 B Ao e il Bie 5 o

| hanfsters; PAblsikte RoPdes2dBWEi 8bdftdald) -etd EnikRE medelPatd ent
can belong to any mammalian Species, for exanple a 10
printesast fepexnarsnental investigations hprewiting adgdedeldor treatment of
including,.mce, rats and hansters; rabbits; horses,
cARUMABILSEaSKi s etc. Aninmml nodels are of interest
for experinental investigations, providing a nodel for
treatnment of a human di sease. 15 The susceptibility of
a Teer susoeptbilityedfl a particutsatceting treiatrhenhwitle tmp oomgsunds

accordjing.tQ the inventi on can be term_ne _ ,

i RSP %gf%ﬂlq 'Hij‘?”W’bF%%BPﬂcete@“BGg rlig-v§ro ?Er%'}/‘SeITVP'Pé”Y’
: . _ . : . .
R IS 8 RTRAMARIIELS SoRfbig!dtzordE o A vaR-

S uiohi ativanibut @onakhteatidrizefoaatper@ dagfetimhe wihich isaifkciert fo

death or to inhibit mgration, usually )
allow the active agents to mguce cell death or to'inhibit migration, usually
between about one hour and one week. [n-vitro testing can be carried out
using cultivated cells from a biopsy sample. The viable cells remaining
after the treatment are then counted.
The dose varies depending on the specific compound used, the specific
disease, the patient status, etc. A therapeutic dose is typically sufficient
considerably to reduce the undesired cell population in the target tissue
while the viability of the patient is maintained. The treatment is generally
continued until a considerable reduction has occurred, for example an at
least about 50% reduction in the cell burden, and may be continued until

essentially no more undesired cells are detected in the body.

For identification of a signal transduction pathway and for detection of
interactions between various signal transduction pathways, various scien-

tists have developed suitable models or mode! systems, for example celi
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bet ween about one hour and one week. In-vitro testing
can be carried out wusing cultivated cells froma

bi opsy sanple. The viable cells remaining after the
WO WAHAE3 are then counted. 25 The dose vari & T/EP2008/007888

dependi ng on the specific conpound used, the specific

di sease, the patient status, etc. A therapeutic dose is
typically sufficient considerably to reduce the
undesired cell population in the target tissue while

t lvaltuieatmodietsy(farf exameplp K ivesip &t sl nBEMBQ@j heel7, THhe783-93) and

treatment is generally 30 continu until a
cHdele chpasdeRia ™ Isﬂ?fsr QXARIP Sﬂh't@ 8t 2bxQREPEENE 2001,

| SHEY & | ’ _
@SB e O e inolol BPadfai SRR b E s

argeictien eatesta, intekactipgdiomSéurtdy cardba tutifisexhin endeoto modu-
signal transduction pathway and for detection o

h f
| ialerihe SR (196 exg@wIa, SIRNP S Pha PiacheRyBRlol | 00, 351, 95-

p ri.o - sts . de s e
rgare s cliinoBHas 3Fkin e, T b eSS
20884848 1dB3teRfig EirB%@Qfégé%%&Bsignéﬁtréwédudﬁ@n g}admhéys( frogni-
exanpl e Khwaja et al., EMBO 1997, 16, 2783-93) and
noals sngfor sellnzdiere madelsear B thealinsshdiseaseh mantionedin this
Oncogene, 2001, 20, 7064-7072). For the determ nation
ofapPgF"l’t&q[h stages in the signal trans 5 duction

cascade, interacting conpounds can be utilised in order
to nodu- |late the signal (for exanple Stephens et al.,
BiMedmmenent &f the2kifse abtlyityds-a te@bhiquehehiclhipeeh daown to

" 56 DRIN SRR Rk GBS LPIRAR oot dotermination o
iR reer RIVTLSHERoaR To B AR MonEiar e ©

1Rlesgldt adt FEBS Mtas19967800, 8f padies B3HaS8) acthevbigic insyedin
techni que which is well known to the person skilled in
t psotgin, areddeseriged dxthedijetatuie forexamnpladtanppadioisles R.

AR PR Sr RoabA LBP T 26 dgel B8 b6,

399, 3, pages 333-338) or the basic nyelin protein,
are described in the literature (for exanple

B ol ey s gton B Knge ISR ardus an Rt and pual

ofatie.nadbe isohntibaticor proxiraty essaytSay ef pht énef. Biemaleailar
Screening, 2002, 7, 11-19) and the flashplate assay, the radioactive phos-
phorylation of a protein or peptide as substrate with yATP is measured. In
the presence of an inhibitory compound, a decreased radioactive signal, or
none at all, is detectable. Furthermore, homogeneous time-resolved fluo-
rescence resonance energy transfer (HTR-FRET) and fluorescence polari-
sation (FP) technologies are suitable as assay methods (Sills et al., J. of

Biomoiecular Screening, 2002, 191-214).

Other non-radioactive ELISA assay methods use specific phospho-anti-
bodies (phospho-ABs). The phospho-AB binds only the phosphorylated
substrate. This binding can be detected by chemiluminescence using a
second peroxidase-conjugated anti-sheep antibody (Ross et al., 2002,
Biochem. J., just about to be published, manuscript BJ20020786).
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able. In the scintillation proximty assay (Sorg et

al., J. of. Bionolecular Screening, 2002, 7, 11-19)

and the flashpl ate assay, the radioactive phos 25
wolooyd4atizon of a protein or peptide as subst PETERPIBHITEES
yATP is neasured. In the prgsence of an inhibitory
conpound, a decreased radi oactive signal, or none at
all, is detectable. Furthernore, honpbgeneous

ti me-resol ved fluo- rescence resonance energy transfer
(HTR- FRET) and fl uorescence polari- sation (FP)

technol ogi es are suitable as assay nethods (Sills et
aPRIOR ABT 30 Bi onol ecul ar Screeni ng, 2002, 191-214).

O her non-radi oactive ELI SA assay net hods use specific
phospho-anti- bodi es (phospho-ABs). The phospho- AB
b"o‘@%aﬁ?:ﬁhiénb?iricﬂﬁ%% 113@ SehstitBa lif Me4- p-EJ%ﬁtﬁ)nbcbWQ'r)Mnyl
can be detected by che um nescence using a 35 second
peingxdrd ksewndnpro g&CeR0@BI R5SBied2 anti body (Ross et al.

ng’gés%ﬂq%égcg%eidpgjgl{géq@bom tohe Iglg%bﬁncf nés which act

P 8

5?‘%\//&&5&%%‘%0 yﬁé@l rr‘1eee}st65 chﬁ are su))stltut ed in the
4\pOs20050058%1 RANRRYHbeStHd tige af 8-dynavthidriapyridBes for the
2006/ 125531 A2 WD 2005/ 034950 Al descri bes further

5 replmenhodienatitisdd-nes which act as inhibitors of
HSP90 (heat shock protein 90). WD 2005/058315 Al

descri bes the use of 5-cyanothienopyridines for the 10
treatnment of hepatitis B. SUMMARY OF THE | NVENTI ON 15
The invention relates to conpounds of the fornula I
HESUMMARY Z0F THEINVENTEON N R3 25 in which

The invention relates to compounds of the formula |

R
H,N _N
0 NG
> 4 | , |
~ _R
H.N S N N

in which

R’ denotes Het

R? R® each, independently of one another, denote H, A, AlkNH,
AIKNHA, AIKNAA’ AIKNHSO.A, AlkOH, AlkOA, AlkCyc,
AlkCycAlkOH, AlkCycAlkOA, AlkCycAlkCOOA,
AlkCycAlkCOOH, AlkHet', AIkOAIKOH, AIkOAIKOA,
AlkOAIKNH,, AIKOAIKNHA, AlkOAIKNAA', AIkCHOH(CH,),OH,
AIkO(CH,)mHet' or AlkAr, where one of the substituents R2 and
R3is #H,
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R denotes Het R2, R3 each, independently of one
anot her, denote H, A, AIkNH2, Al kNHA, Al kNAA',
Al KNHS02A, Al kCH, Al kQOA, Al kCyc, 30 Al kCycAl k

WA 0CEATROA, Al kOycAl kCOOA, Al kCycAl kCOOH, All’ﬂl‘léftmmf""”ss
Al kQAI kOH, Al KOAI KOA, Al kKQAkKNH2, Al kQAI kNHA,
A" KOQAI KNAA' , Al KCHOH(CH2)"OH, Al kQ(CH2)n, Het' or
Al KAr, where one of the substituents R2 and 35 R3i sOH,
WO 2009/ 049743 PCT/ EP2008/ 007888 -17 R2 and R3
t RGehbeR® mRetRiranapalsarbebk dligiene biaain Hmnngw‘(q td 6t@ aoras,
atons, in which one or two non-adjacent rou ma
be repl actawhish aueaprdmer nan- a@%nbhh'/z&rom % I%c%ﬂ

H at ons A
and/ or HarT&( hggrlfl”f??gie%t%ﬁ%sg%ﬁiﬁrfrgr?gl Havi ng}#ﬁg{yﬁ%méys&z

at ons, inrégl‘éaé‘éd ﬂylz\oeH HOAL @), mav seeraﬂda@reldaby F

d and/ or denot es cycl oal yI havi n

abs, | ndendles aikstI@weLhawnaﬂomsG Fedgtonts, ik %ma tfbt} '71\at0m5

H d/ QA, 10 t bi |
unsatura?&f’ g?ﬁjf‘%ﬂla%ﬁdo%k ﬁ%g?&fﬁ gggloe g;vi In;yi Itg 4

and/ genGtedlYBRoalkiid hatinBey/tadE O Bfrs, in WhichP! to 4 H
trcl\@ubstlt{a?gtd 63’ alWi‘ m%‘@ér Ar, Het' denotes a

monocycl i atsas maa;ttmirepjatsai by &t &thl oD Haanstat OA, 15

erocycle having 1 to 4. N, 0 and/ or at,ons, whi.c
mElThe” Y rRBotEsd thapo- OF Piaibls HEsRuERte] RcharobiRte hytero-
SC2A and/ egcle%avfrﬁa’f ROB, (9’%91%})8 afSm& SRR BB)fhono-

which is substi tuted or nono-, di- or trisubs

tuted by Ai- doHtisBstituted bySQZHH?an(ﬂﬁENA and/ or SOZNAA
each, |ndependently of one another, denote

urﬁiﬁ@;nchedeﬂﬂtesbﬁ EIRAeEHCI $atHrated ypaturatedonammgatis n
which 1-5 gt@[dg@e 'ﬁ%)émgbﬂcww @%ﬂdﬂ% ézato%s Wéﬂ ﬁ} be

Hal denote
mono-, di- or trisubstituted by A, OH, OA, Hal, SO,A andfor =O

(carbonyl oxygen),

Ar denotes phenyl which is unsubstituted or mono-, di- or trisubsti-
tuted by A, OH, OA, Hal, SO;NH,, SO,NA and/or SO;NAA',
A A each, independently of one another, denote unbranched or

branched alkyl having 1-10 C atoms, in which 1-5 H atoms may
be replaced by F, Cl and/or Br,

Hal denotes F, Cl, Bror |,
m denotes 1, 2, 3, 4,
n denotes 0,1, 2. 3, 4,

and pharmaceutically usable derivatives, salts, solvates, tautomers and

stereoisomers thereof, including mixtures thereof in all ratios.

The invention also relates to the optically active forms (stereoisomers), the
enantiomers, the racemates, the diastereomers and the hydrates and sol-
vates of these compounds. The term solvates of the compounds is taken

to mean adductions of inert solvent molecules onto the compounds which



10

15

20

25

30

35

25 mdenotes 1, 2, 3, 4, n denotes 0, 1, 2, 3, 4, and
phar maceutical ly usable derivatives, salts, solvates,
tautomers and 30 stereoisoners ther eof , | ncI u

WR Q0004543 hereof in all ratios. The inventi on"%tT“é%gm“s/"“7888

relates to the optically actiige forns (stereoisoners),

the enantioners, the racemates, the diastereoners and

the hydrates and sol- 35 vates of these conmpounds. The

term sol vates of the conpounds is taken to nean

addun towomg teotheimmautu a8 attvaasiive rfofoec Sobatesame, ffoeexample,

con&ounds whi ch WD 2009/ 049743 PCT/ EP2008/ 007888 form
@OTWQ'H@r@tQﬁJW ko¥fesactive force. Sol vates are,

hﬁcally’@}ﬂﬂe EFH%J%@@E%R@{ tPATEaK! ﬂﬁ%xamr%e the

Phar fmaceut| ca erivatives are taken

f qyalte e eomtpbands asabidingfo thieeinceminruzts alsocsy-daliegl pm-
the invention and al so so-called pro- drug conpounds.
Prcﬁdﬁ@@nmur'@ét ives are taken to nmean conpounds

by R s vargE A b BRaltofibliR SRR Y M fven-
ortiopl wHieR ¢RiviedRerama difed Ay means 2P| }éxé‘ﬂnﬁﬁé/ efkyil Br bb¢!

10 organismto formthe effective conpounds accordi ng
t @roues isugans boaligoprplides ar@whlnblajeleamdkydégawhm tee

mer d vat g t he co unds &]m to.the
RIS tol i he &bt Chmpoupandceordtis fhe Bvediar
11ﬁ1es%1a|§8 tr{é@@ébrod%gréﬁ%l@?sﬁf d?é?waﬁfz%@@ﬁ {héecaHPYMds
denotes the anount o medi canent or
pheencoeding to tee inventior, asodgsribédwiiraxacileds Inh JaPharm.

t u%, éﬁ e ani mal or human a bi ol ogi cal or
medh 1- tﬁg}%e whi ch is sought or 20 desired, for
exanpl e, by a researcher or physician. In addition, the

expression "therapeutically effective anount” denotes

anTheempretsiohi ‘effecthenganeadt” wWenates ther draspanel angneslidaraent or
who has not received this anmount, has the foll Owkﬁﬁ%
c i seplRmeaceutisal aslive qarereunchwhicheaauseg in grissuRt SYSieoy

A Rl g S 5 SR BoRTE BV BR o

r edBiiiedofor dxaniple, gdaesearehepopidgasian. conpl ai nt or

d Iioard%?tzon the expression “therapeutically effective amount” denotes an
amount which, compared with a corresponding subject who has not
received this amount, has the following consequence:
improved treatment, healing, prevention or elimination of a disease, syn-
drome, condition, complaint, disorder or side effects or also the reduction
in the advance of a disease, complaint or disorder.
The expression “therapeutically effective amount” also encompasses the

amounts which are effective for increasing normal physiological function.

The invention also relates to mixtures of the compounds according to the
invention, for example mixtures of two diastereomers, for example in the
ratio 1:1, 1:2, 1.3, 1:4, 1:5, 1:10, 1:100 or 1:1000.

These are particularly preferably mixtures of stereoisomeric compounds.
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The expression "therapeutically effective anount” al so
enconpasses the anounts which are effective for
i ncreasi ng normal physiol ogical function. 30 The
WhBHE49# al so relates to nmixtures of the confSSURERYIS/007888
according to the invention, 1ffor exanple m xtures of
two di astereoners, for exarrple inthe ratio 1:1, 1:2,
1:3, 1:4, 1:5, 1:10, 1:10C) or 1:1000. 35 These are
particularly preferably m xtures of stereoisoneric
c dineoinnelistion/V@| 2188 36 tHO ¢d4i3pBUhd s Bf BROBMUNY B8Rd saltaﬂ]élﬂeef
invention relates to the conpaounds of the fornula
s@NddornRIasEES ferfetrseraiation s Somnounds Ci:ﬁr“é%é?@ﬂ'@rﬂ a@Ford‘
fq 7
i B Cine 1 (o'E ahfpRe Dabe BN et Al TEatatt,
sakatts,, taLehersedrsd sledesitement BResfs chaericedfsed in that
characterised in that 5 a) for the preparation of a
conpound of the formula | in which R2, R3 =H, 10 a

2377 P preRal oMt campbind brif Grakla Lhddeh A’
20 |s acted Wi th a conpound of the formula I11

H2N-CO-CH2-Z 111 25 in which z denotes O, Br, | or a
free or reactlvefunctionally nodi fi ed (}|group, 30 to

91ve 2 COIRRu 8 wid b 2 1V

R
_N
el
$ N)\'NHQ
H

in which R" has the meaning indicated in Claim 1,
is reacted with a compound of the formula lil
H,N-CO-CH,-Z 1l
in which
V4 denotes Cl, Br, ! or a free or reactive functionally

modified OH group,

to give a compound of the formula IV
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35 WO 2009/ 049743 13CT/P. P2008/007888 - 20 .. R N\
NIV HZN.'"s- NNH2 5 O in which Rl has the neaning
indicated in daim1, 10 and the resultant co

ound of
WOWIB4N a |1V is subsequently cyc- lised to l{frpﬁ\f/%l’%'??é"m*ﬁ

conmpound of the formula I, op(.15 b) for the
preparation of the conpound of the fornmula | in which
at least one of the two radicals R2, R3is 0 H 20 the
free amino group in a conpound of the fornula IV is
repl aced by Hal, giving a conpoghd of the formula V
251 NN\ V. HZNN /Hal \g0 O ih whi chNR1 has the
nmeani ng i ndicated in d ai 3 Y
formula Vis reacted with a compourd of theyformula Vi
WO 2009/ 049743 PCT,/\¢ P2 Ség 8881 -21 R HN VI 5
N2

O

in which R' has the meaning indicated in Claim 1,

and the resultant compound of the formula IV is subsequently cyc-

lised to give the compound of the formula I,
or

b) for the preparation of the compound of the formula | in which at

least one of the two radicals Rz, R is # H,

the free amino group in a compound of the formula [V is replaced by
Hal,

giving a compound of the formula V

R
N N
\k__ ' \
| v
\ — /
HZNW/ S N~ THal
0

in which R" has the meaning indicated in Claim 1,

the compound of the formuia V is reacted with a compound of the

formuia VI



10

15

20

25

30

35

in which R2 and R3 have the neanings indicated in Caim
1, but at least one of the two radicals R2, R3is 0 H,
10 to give a conmpound of the formula VII R /N N VII

wOR02MI83 NN R2 CI1 0 R3 in which R, R2, RETHRGUSIADS
meani ngs indicated in aimd4 but at 20 |east one of
the two radicals R2, R3is O H and the resultant

compound of the formula VII1 is subsequently cyclised
to give the conmpound of the formula I, 25 and/or <c¢c) a
base or acid of the formula | is converted into one of

its salts. 30 The invention also relates to the
hydr at es and sol vat es of t hes® com pounds. Sol vates of
t he conpounds are taken to an addgctions of inert

sol vent nol ecul es onto the conpounds, which form ow ng
to their mutual 35 force of aRtraction. Solvates are,
for exanple, nono- or dihydrates or alco- holates. WO
2009/ 049743 PCT/ E P2008/ 007888 -22 The conpounds of

the formula, loacc [ t [ ti SO [
-t au BRSO e il I il @led MR h L g
t aut onRydse oh@ofhe M AadTEBSIS WA alid ¥ Hisabl e deri vati ves
are taken to nmean, for exanple, the 5 salts of the

conmpounds according to the invention and al so so-call ed

pro- dEo“Siv‘é% c())r%Bgahd of the formula VII

R N
N =

HzNY\S/ N/ N,R
0

|
R’

2

in which R, R?, R® have the meanings indicated in Claim 1, but at

least one of the two radicals R?, R%is # H,

and the resultant compound of the formula VIl is subsequently

cyclised to give the compound of the formula |,
and/or
c) a base or acid of the formula | is converted into one of its saits.

The invention also relates to the hydrates and solvates of these com-
pounds. Solvates of the compounds are taken to mean adductions of inert
solvent molecules onto the compounds, which form owing to their mutual
force of attraction. Solvates are, for example, mono- or dihydrates or alco-
holates.
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Prodrug derivatives are taken to nean conpounds of the
formula I which have been nodified with, for exanple,
al kyl or acyl groups, sugars or 10 ol i gopeptides and

Wh09B/04743 r api dl y cl eaved in the organi smto HGRRPE0788S

ef fecti ve conpounds accordi ngyto the invention. These
al so i nclude bi odegradabl e polyner derivatives of the
conmpounds according to the invention, as described,

for exanple, inInt. J. Pharm 15 115, 61-67 (1995).

Th’ﬂhee@(ﬂf\pélé‘trhdmof' eeffemhulae smouding tdenoineentibe canalsd evibt
a nedi canent har maceuti cal active conpound which
cd fugomerig fptrgg ormyal epcompesses aththese tautamernc forms.
bi ol ogi cal or nedical response which is sought or
desired, for exanple, by a researcher or physician. In

awém@aeuh&mwmaémhtwba%nam@wn fAnewnefdrexanise, the

anount"” denotés an anount which, conpared with a
c@uaitemmfdcn@pgubpeet:cwdmgwmtheonverrtémeambalspmcscalled pro-
:Egunt has the fol l owi ng consequence: 25 inproved

U9 SBAPOURES| i ng, prevention or elinination of a

g;raggaggg dEfitivels %‘i@ taketdi he &R co n@brﬂf th&l FGaiSN \AFH" ch

ects or also the reductio in the advance of a
ditmesteaemmmﬁlfmdnmtmrfodemnpksr alkyher a&yprgesu;psgrsugars or

29I B RIS A W EHATEr BB GBoNeS 1 1 QRBG do
PIRIcRL0 8oL FHE S8R, Tohd RygRiden 2l so Telates Lo

m xtures o rmula | according

t O'Hese alsy e‘fdlmdmbmﬂegrmaumbelymertdarﬁatlvﬁs dinthe compounds
di astereoners, for 35 exanple in the ratio 1:
1:agconding ta the inyenton, Bsidescabed; ospamplage Iak e' Phaim

r eferably m xtures of stereoisoneric
gmﬁﬁﬁt%oogl 049743 PCT/ E P2008/ 007888 23 For
all radicals which occur nore than once, their neanings
are independ- ent of one another. Above and bel ow, the

r adiecexpreraion Reffaciiverampent dﬂm@teﬁem ameu nhefi & mesticarnent
the foroula | eSS exprea % i ndi cat ed ther
il o1

Gk PraacButical dalive BafRLAG Mk B Ba BSHE y3ferm
U@T@%aneﬁurwah@?@lb)og%al &WB&Qesﬁ&ﬁ’sé‘@ﬁlc% is ought dr

6, 8, or 10™C atons. A particularly
deswed for example by a researcher or physician.
In addition, the expression "therapeutically effective amount” denotes an
amount which, compared with a corresponding subject who has not
received this amount, has the following consequence:
improved treatment, healing, prevention or elimination of a disease, syn-
drome, condition, complaint, disorder or side effects or also the reduction
in the advance of a disease, complaint or disorder.
The expression "therapeutically effective amount” also encompasses the

amounts which are effective for increasing normal physiotogical function.

The invention also relates to mixtures of the compounds of the formula |
according to the invention, for example mixtures of two diastereomers, for
example in the ratio 1:1, 1:2, 1:3, 1:4, 1:5,1:10, 1:100 or 1:1000.

These are particularly preferably mixtures of stereoisomeric compounds.
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preferably denotes nethyl, ethyl, propyl isopropyl,
butyl, isobutyl, sec-butyl 10 or tert-butyl,
f urt her nor e al so pentyl, 1-, 2- or 3- nEthbeu

WO 21]“‘50496%3 2, 2-di met hyl propyl, 1-ethyl propyl, (ﬁé@?ff]og“ﬂ?-’sss
; 2- , 3- or 4-nethylpentyl,23,1- , 1,2- |, 1 3- , 2,2-
, 2,3- or 3,3-dinethylbutyl, 1- or 2-ethy|buty|,
1-ethyl -1- nethyl propyl, 1 -ethyl-2-nethylpropyl,
1,1,2-or 1,2, 2- trlnethylpropyl 15 A very partlcularly
pFef all sadigaldemutk ocalikylbra thamonas, their g)éanings are ipdepend-

referably nethyl, ethyl, propyl, isopropyl,

bGP PfOR%GBBFV1; sec-butyl, tert-butyl, pentyl, hexyl,

teﬁi? éqﬁﬁaw theo'%m‘%ﬁé B?rfqé%lhlemavle tﬁe]mééhlfw §‘H’ﬁcﬂcated

erhore al so fluoronethyl, difluoro
bkﬂﬂbﬁﬁbhﬂhbI20nksdempmﬁahﬂh¢uzﬂeduﬂthwmesubst|tutlons
Cyc is cycloal kyl and preferably denotes cycl opropyl,
cyclobutyl cyl opentyl, cycl ohexyl or cycloheptyl, in

23 AL, FUEL AN GO BPU o 00k fncar or

pbmrﬁdeand%sbﬂtM%ﬂeS Bem&'@l‘jmo@awn@@% particularly
hept | ene, oct yl ene, nonylene or decyl ene
esally deaotasypptiviedhy, pesyl tmgrp@viebutyl isghutyl; sec-butyl

> et huBH Ry pd: diso perbuily 2 of Bppitwibuty. 1,1-5.1.2-or
32 pﬂ.rﬁeﬂﬁgdwbw P%lﬁﬁwbl%@ﬁl hext 1r 2. 23. or Lrﬁethgm%n%ﬂ 1,1-,

di met hyl but ytene, “1- or 30 2-ethyl | 'ene,
-1& yl.34; 2t hQI,?prQIp'.yB eﬂwltmthlyﬂ or Hﬁthylbphlbdye e]-

< risfvitoedd. Betiue MeRyroBU I oS 1.7 ShiheRShhrbdy.

t ¥l
hexyd?ﬁ'mﬁw b?gévabw a® 6t%§eangmwnan1e 2,Reat Ylnec or

35 Ar notes, for ex phenyl, "o-, m or
p-atariy) prerber,abtwmethyﬂ) ahwybmmﬁhykopropyl bntyl osobutyl sec butyl

I h
pgigpU vﬂfﬁ%ﬁ?wwo@m@@mgtw@%&wg@b@@? 1. pififluoro-
pl@:ﬁ@f furﬂ’ieﬁmg‘fe[ Qfsoﬁrd&’&hgw rkﬁﬂ%(#]ron‘rbtﬂ%lrﬁr b%momethyl
p-Irﬁd&pHWm?yif fumher Sllbst)tutlbnbrov@@?u alkyﬂandmretérably
chl or ophen o-, m or ;) sul f onam hen?/orco_ m  or

o SeROIRR SyFCBToRYH 6YAP k), SHIORRNTY! olyCidhexy] of cycioheptyl. in

p.P%ﬁ!@%yW&éﬁﬂﬁ@Gﬂ%@m§%Len§’|' oo

p- (N, N-di et hyl -sul f on-
Alk denotes C;-C1; alkylene, preferably methylene, ethylene, propylene,
butylene, pentylene, hexylene, heptylene, octylene, nonylene or decylene,
isopropylene, isobutylene, sec-butylene 1-, 2- or 3-methylbutylene, 1,1-,
1,2- or 2,2-dimethylpropylene, 1-ethylpropylene, 1-, 2- , 3- or 4-methyl-
pentylene, 1,1-,1,2-,1,3-, 22-, 2 3- cr 3,3-dimethylbutylene, 1- or
2-ethylbutylene, 1-ethyl-1-methylpropylene, 1-ethyl-2-methylpropylene,
1,1,2- or 1,2 2-trimethylpropylene. Preference is given to C4-Cg alkylene,
particularly preferably methylene, ethylene, propylene, butylene, pentylene

or hexylene.

Ar denotes, for example, phenyl. o-, m- or p-tolyl, o-, m- or p-ethylphenyl,

0-, m- or p-propylphenyl, o-, m- or p-isopropylphenyl, o-, m- or p-tert-butyl-
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am do) phenyl, further preferably 2,3-, 2,4-, 2,5-,

2,6-, 3,4- or 3,5-difluoro- phenyl, 2,3-, 2,4-, 2,5-,

2,6-, 3,4- or 3,5-dichlorophenyl, 2,3-, 2 4-, 2 5-

WO BW9/08743 or 3, 5-di bronophenyl, 2,3,4-, 2,3, HTfFP?ﬂl)Sfﬂﬂ7888
2,3,6-, 2,4,6- or 3,4,5-tri gg chl orophenyl
2,4,6-trinethoxypheny| 2- hy roxy-3,5-dich|oropheny|,

p- i1 odophenyl, 4-f1 uor o- 3- chl or ophenyl ,
2-f|uoro-4-bronDphenyI 2,5-difluoro- 4-bronophenyl,

of-mebh h‘@mrihen t @bl oL or p-riethoy i enyd-, of- or
2 5- glpmet hyl - g&?ﬁl oroE)hegyl 15 Arg preferably denot es

pireatpoxyphenyli &, moistliergpsenys onghoor p-dromephepylsap-m-

SR Porsaifh?@v'p%r tqrcfzﬁ'?a' PPRP e O Sfogt S Nme iy
' %uﬁ@ﬁ@ﬁﬁ@cﬁbhéh‘;‘(l BY- SIGRRRIN-d FREMNNseifonSEN)Phenyl0o-, m-

I rrespective of farther 'substituti ons, Het denotes, for
examp(N-ethiyl-N-tethdsylfahamidsiphew!, @-, mlm@eﬂN/N -diathybsulfon-

g a:n%l?ilgyp%egwl fglgfh%rrpr?‘fc?rﬁggyzéﬁwfs n72| %%ZOBYJ §r13 %.dzfg{oro_
PRI e s et

7-28n2304- drfﬂ,ézi)tbwmomwenyﬂ 2,38-,28:5-02,36-, 2,4,6- or 3 4 5-tr-
7-benzi sot hi azol 7-ben 1, 3- oxa-

|, 4-, 5-, 6-
dickksppheng. 2 46 Triethagyphényl 2 %&dmyreaécqlq:mwop@nybp

6 QMoK 9.
'@ﬁ‘-'é &n726 %ﬁgorg)(%ghﬁbf?l&)ﬁ?nm ,S%-ffuogor-é eerlsalphenyI 2 5-difluoro-
1 ‘Bbhﬁﬁ@ﬂ%@m-bﬁombﬁ &be‘ﬂh@@ii’h@ﬁ?loglcbm @-méthoxyphenyl or

2, - benzot hi adi azol -4- or -5-y

2 215?511@@%)4%1'@@@?19”@1 yI particularly preferably
benzo-1, 3-di oxol -4- or yI, benzofuran-3-, 4-, 5- or
6 yl, benzothiophen 3-, 4- 5- or 6-yl,

ﬁﬂeﬂerﬁbgdéﬁcﬁé‘é ﬁﬁéhyﬁvm@lﬁ |560r¥éubstltuted or mono-, di- or trisub-
az 5-, 6-, 7-yl

o[ 1 di n- 2- y
5 S}bhﬁﬂsﬂbyo&a@bﬂ G\, Hal, SQ@NHzf SCQNA /o Sﬁ}zN@A/l Aris par-

| fur.an- 2-
hg]tcé‘?%g’y%fﬁf% P%(of?*f%ﬂ E%H@ |r%%”%é%§HP{t?‘i|b§ﬁ%am§m$92NA or
h gRat ed. WO 2009/ 049743 PCl'/ E P2008/007888 -25
Het can thus, for example, 2-, 3-, 5-, 6-, 7- or 8-
3, 4-di hydr o- 2H benzo- 1, 4- oxazi nyl,

2,3, -di hy drobenzo 1, 4-di oxi n-5- or 6- further
prlérﬁép%ttwf fgrthey ﬁ%ﬁ @ﬁ@%ﬁﬂtgﬁngtes@ioreemmplsﬂ- 2-, 3-, 4-,

2,8~ gl By?l—lﬁd(%yl%pg%f’f@cyhdol?l, 1-, 2-, 4- or 5-benzimidazolyl, 1-, 2-, 3-,
4-, 5-, 6- or 7-indazolyl, 1-, 3-, 4-, 5-, 6- or 7-benzopyrazolyl, 2-, 4-, 5-, 6- or
7-benzoxazolyl, 3-, 4-, 5-, 6- or 7- benzisoxazolyl, 2-, 4-, 5-, 6- or 7-benzo-
thiazolyl, 2-, 4-, 5-, 6- or 7-benzisothiazolyl, 4-, 5-, 6- or 7-benz-2,1,3-oxa-
diazolyl, 2-, 4-, 5-, 6-, 7- or 8-quinazolinyl, 5- or 6-quinoxalinyl, 2-, 3-, 5-, 6-,
7- or 8-2H-benzo-1.4-oxazinyl, further preferably 1,3-benzodioxol-5-yl, 1,4-
benzodioxan-6-yl, 2,1,3-benzothiadiazoi-4- or -5-yl or 2,1,3-benzoxadiazol-
5-yl, particularly preferably benzo-1,3-dioxol-4- or 5-yl, benzofuran-3-, 4-,
- or 6-yl, benzothiophen-3-, 4- 5- or 6-yl, benzo-1,2 5-thiadiazol-5- or 6-yl,
imidazo[1,2a]pyridin-2-, 3-, 4-, 5-, 6-, 7-yl, 5-phenyl-oxazol-3- or 4-yl, furan-
2- or 3-yl, imidazol-4-yl, 5-phenylfuran-2-, 3- or 4-yl.

The heterocyclic radicals may also be partially or fully hydrogenated.
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Het preferably denotes a nono- or bicyclic saturated,
unsaturated or aro- matic heterocycle having 1 to 4 N,

0 and/or S atons, which may be nono-, di- or

WOr3084e8743t ut ed by A, and/or Hal. 10 Het part PEUVERPQRA078RE
preferably denotes a bicycliggsaturated, unsaturated or
aromati c heterocycle having 1 to 3 N 0 and/or S atons,
whi ch nay be nono- or disubstituted by A and/or Hal,
where A preferably denotes nethyl, ethyl, propyl,
bitey can plemd, for exanple, 2- sHpbay| 7-oor 8+ 3 #kdibydnoe2 Hydenzol1b4-
Het' preferably denotes a nonocycljc saturate

aPsAENYle 2r?etdémm9e%zo-24v¢'ﬁgm15t o YN f%mro?fegffgﬁbfr%?'l-
. ; : : A
SRR R o by P g 2t SRofurlmy T | O

enbodi nent, Het' particularly preferably denotes
pL@gridine, pi perazi ne, pyrrolidine, norpholine,
f inehprefeaalindgopiasya BONOpYF bilykkc saluratedoliasaturried @r aro-

R era SRET o gl Nr Coelipe S S iheke on

Hedono>CHiA o e UKstiftled Bﬁm,%%dmm.oxygen), where A
preferably denotes nethyl, ethyl, propyl, butyl,

pentyl, hexyl, isopropyl or trifluoronmethyl, Hal

pr ef er abl enotes . F, . O or Br, OA preferably, depotes
e St icaoRF SRl SRS Aok st MshTaRY S
PERSREAL hktdTBLIE habhB¥1 1o PNRRY anklor Bbtoms itk htay be
particul ar preference™i s given to piperidine,
pimeEva ks ubsyituted ibgi Avend/omdighwhereeA prefesably denotes
tetrapre/dropyran, t et rahydr of uran, indazole, isoxa oLe
omethirh ol RIOPWaBHIYHPERRYICREXIS. IsARIAPYL Pt il@arasPetyho-
or disubstituted by A, OH QA Hal, SOQ2A and/or =0
(carbonyi oxygen), where A preferably 35 denotes

methY brefeidiy demsteny mohseptliemsturaked gt a@matic heteroc(ggle
trifluoronethyl, ref- erably denotes F or C

_ Hal . : B
phaviegabta 2 deasdies Gra ywhigh oy b® Mgy -or shisypstitied Ry
i inS | r abl et 2t hyl ropyl or butyl.
V‘%%@&ﬁﬁ%@ﬁpﬁ%g %%ﬁggé&ﬂ O-xﬁ’@gﬁf'r denot es
phenyl which is nonosubstituted by SO2NH2, SO2NA or
SO2NAA' ,  where SC2NH2 i1s particularly preferred. 5 The
c dimaduribisr embodinent; higt aparticaiarip prefesatdly denatasepiparidiae,
centres. and - . -

piperazine, pyrrolidine, morpholine, furan, tetrahydropyran, pyridine, pyr-
role, indole, indazole, isoxazole or imidazole, each of which is unsubsti-
tuted or mono- or disubstituted by A, OH, OA, Hal, SO,A and/or =0 (car-
bonyl oxygen), where A preferably denotes methyl, ethyl, propyl, butyl,
pentyl, hexyl, isopropyl or trifluoromethyl, Hal preferably denotes F, Cl or
Br, OA preferably denotes methoxy, ethoxy or propoxy, and A in SOA is
preferably methyl, ethyl, propyt or butyl.

Very particular preference is given to piperidine, piperazine, pyrrolidine,
morpholine, furan, tetrahydropyran, tetrahydrofuran, indazole, isoxazole or
imidazole, each of which is unsubstituted or mono- or disubstituted by A,
OH, OA, Hal, SO,A and/or =O (carbonyi oxygen), where A preferably
denotes methyl, ethyl, propyl, isopropyl. butyl or trifluoromethy!, Hal pref-
erably denotes F or Cl, OA preferably denotes methoxy, ethoxy or pro-

poxy, and A in SO,A is preferably methyl, ethyl, propyl or butyl.
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therefore occur in various stereoisoneric fornms. The
formula | encom passes all these fornms. Accordingly,

the invention relates, in particular, to the c¢
WEr200H4974%0 fornula | in which at |east one ofp(%%&%?mss
radi cal s has one of the pref8red neanings indicated
above. Sone preferred groups of conpounds can be
expressed by the followi ng sub-fornulae a to I'm which

conformto the fornmula | and in which the radi cals not

désidgnatasdohenyymevgrels rienasubsiigved 1y $@eNHeapPryA or
i pdi d for.oul a. | t ichinlaR
oSPPR L ite SPENEE Moo et °1 ol

Al kOH Al kOA, Al kCyc, Al kCycAl kOH, 20 Al kCycAl kOA,

Al KOycAl KCODA, Al KOycAl KCOOH, Al kHet', Al kQAI kOH,
AlMheaidogeoundskaithi KibtmulaAlrk@AhRIXEANe Alr daiekotival centres and

Al k CH2)nOH, . Al kQ( CH2) nHet ' Ar d
AUNGERECIRCclD Yaridus SrearmoTRe ¢ gEEnd e Mg e
a'g%léééé‘gll‘fﬁ?éenfo Xing 1 to 5 C atons, in which one

n

n- adj acent group may be replaced by an Nor O
atomand/or in which 1 or 2 30 H atom nay be repl aced
by A, OH QA (CH2),Het', and/or S02A, in lc Ak
dEPELiNG: gl iBvention ejatenen RAbeNIRR @ theyGeyPeHBRdS osine
PR ARdieabatsn YR A0 SIRTAA RET FR20NRLANZAR R
-27-1n'Id C CycCl'opropane,” cyc!obutane, cycl opert ane

OImeatihgs id&@me@abea@f’so’hevmbﬁé?_re@?r s Wigehgidundsathrose
nonosubstituted by OHor OA; 5inTle t a nono- or

biexpeassed ynSatfolewieg swhdioonulacoldoile. Wik parfpemdo the
RS A8 1 e R PanS B AR onlBtr B

the meaning indicated for the formula I, but in which

in la R? denotes H, A, AIKNH,, AIkNHA, AIkNAA',
AlKNHSO,A, AlkOY AIKOA, AlkCyc, AlkCycAlkOH,
AlkCycAIkOA, AlkCycAkCOOA, AlkCycAlkCOOH,
AlkHet', AIKOAIKOH, AlkOAIKOA, AlKOAIKNH;,
AlkOAIKNHA, AIKOAIKNAA’, AlkCHOH(CH,),OH,
AlkO(CH,)mHet" or AlkAr and
R’ denotes H;

in b R’ and R® together may also be an alkylene chain having 1 to 5
C atoms, in which one non-adjacent CH, group may
be replaced by an N or O atom and/or in which 1 or 2
H atom may be replaced by A, OH, OA, (CH,).Het",
and/or SOA,

inlc Alk denotes methylene, ethylene, propylene, butylene,

pentylene or hexylene;
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Ar, 10 in If Het benzofuranyl, benzothi ophenyl,
benzo- 1, 2,5-thiadia- zolyl, indolyl, isoindolyl,
2, 3, -di hydrobenzo- 1, 4-di ox- inyl, benzo-1, 3-di oxol yl,

WO B4 Hr obenzof uranyl, 2,3 15 di hydr o- 2- oxdiUr&p)P8/007888
benzi m dazol yl, indazolyl, ipi- dazo[1l, 2-a]pyridinyl,
benzot hi azol yl, benzi sot hi azolyl, isoxazolyl,
phenyl i soxazol yl, furanyl, phenylfuranyl, imdazolyl,
each of which may be nono- or disubsti- 20 tuted by A
ammdldr HalGyci n | gcyopiapdoky tyclolsutandptydlopentane or cyclo-
oenzi m dazol yl, indazolyl, benzo- thiazo

[,
benzi sot hi azol yl , hQ}‘%’]e,cﬁa&@ondb@CfﬁMﬂ?@,ﬂ%w%&tfmgﬂd,Of

benzo- 1, 3- di oxol y : I .25 t hi opheny),
benzo- 1, 2, 5-t hi adh’é’zr&%%%ﬁﬁg 8'?8%% pyri di nyl

each of which may be nono- or disubsti- tuted by A, 30
in lh Het' a nonocyclic saturated or unsaturated ,
héi & ocycHet havi Agnang-oordigycliy Wisdtwates and/REs araiRatis

may be nono-, di ri tituge I .
and/or =0 (car bohsf&rg%ﬁé%ﬁﬁ%p @@) W%é@?@i&ﬁ%wmh
PCT/ EP2008/ 007888 may2e iibrid-, diebr trisubBiREsE by & Hal and/or
saturated or unsaturated heterocycle having 1 to 2 N

and/or 0 atoms, wWArch may be nono- or disubstituted by
A and/or =0 (carbonyl oxygen) 5 in |Ij Het' piperazinyl,
nor phol i nyl, piperidinyl, pyrrolidinyl, tetra-

hyglifopyr amdt, tet paRysh.pd I,%ﬁ’ﬂzotﬁiﬁbﬁ*@ﬁyﬂ! Bfénzoeﬁi,‘?h&‘t)rgadia—

whi ch may be unsubstituted or nono- or disubstitute

by A, and/or =0 (eayhomjodlylpispgetolyl, 23,-dihydrobenzo-1,4-diox-
inyl, benzo-1,3-dioxolyl, 2,3-dihydrobenzofuranyl, 2,3-
dinydro-2-oxofuranyl, benzimidazolyl, indazolyl, imi-
dazo[1,2-a]pyridinyl, benzothiazolyl, benzisothiazoly},
isoxazolyl, phenylisoxazolyl, furanyl, phenylfuranyl,
imidazoly!, each of which may be mono- or disubsti-

tuted by A and/or Hal;

inlg Het indolyl, isoindolyl, benzimidazolyl, indazolyl, benzo-
thiazolyl, benzisothiazolyl, 2,3,-dihydrobenzo-1,4-
dioxinyl, benzo-1,3-dioxolyl, benzofuranyl, benzo-
thiophenyl, benzo-1,2,5-thiadiazolyi, imidazo[1,2a]-
pyridinyl, each of which may be mono- or disubsti-
tuted by A,

in Ih Het' a monocyclic saturated or unsaturated heterocycle
having 1 to 3 N, O and/or S atoms, which may be
mono-, di- or trisubstituted by A, Hal, SO,A and/or =O

{(carbonyl oxygen) or
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in Ik Ar phenyl which is nonosubstituted by SO2NH2,

SO2NA or S2NAA' ; 15 in Il A A unbranched or

branched al kyl having 1-6 C atons, in which 1-5
WX 9RY04E? be repl aced by F and/or O, in ImPﬁT/Fd’éPIW"@%BSS
Het 20 R2 denotes H, A, Al kN, Al kNHA, Al KNAA'

Al KNHSQ2A, Al kOH, Al kOA, Al kCyc, Al kCycAl kCOH,

Al kCycAl kOA, Al kCycAl kCOOA, Al kCycAl KCOOH, Al kHet ",

Al kQAI KCH, AIkOAIkOA Al KOAI KNH2, Al KQAI kNHA,

AirkiDAl kNARet' Al k&lﬁwﬁr@@):llﬂatu%teﬂldr(m@aﬁ)ra’f@ heterocycle
Al KAr , R3 denot es al so ,be an

H, th
al kyl ene chai n hal@ygad tP?rJ]g' ar@lgg ﬁ%to%rsm%h:ﬂ‘adr@ mono-
dj t CH2
e omanarert | e Bf SibSRted by AoaridiBt 268Eaorobl iy

QA (CH2),Het', or S02A, Alk denot es net hyl ene,

et hyl ene, l_&)opyl ene, butyl ene, 35 pentyl ene or
héx{l ene, 2009PDEEZAY PODRF DS iR shay|, prreoligiey!, tetra-

denotes cycl oprop p

cycl ohexane, eachﬁgﬁbﬁﬁ%ﬁh$ﬁa@gﬂgﬂ8ﬁﬁgb@tﬁﬁ@ Q&y eachof
nonosubsti tut ed byyhid, mb'?tbeckﬁmlb%ﬁuh@@é@fnﬂrﬂmdr ,dlsubstituted
benzot hi ophenyl, benzo-1,2,5- 5 thiadiazolyl, indolyl,

i soi ndolyi, 2,3, bywydamdtm H2 dearpanyldiygeny| |
benzo-1,3-d|oxolyl 2, 3-di hydr obenzof ur anyl ,

2, 3-di hydr o- 2- oxofuranyl benzi m dazol yl , indazolyl

i 1A fazo[ 1 a2- a] pyr bﬁéW'wh|@ﬁ7¥%‘f\b§é@étﬁht’edwgtﬁm—ﬂ' QO]ZQIA

zolyl, isoxazolyl, phenylisoxazolyl, furanyl, phenyl -
furanyl i m dazol pt SCebi®A’'pf whi ch may be nono- or

in i A A unbranched or branched alkyl having 1-6 C atoms, in

which 1-5 H atoms may be replaced by F and/or Cl,

in Im R’ denotes Het

R? denotes H, A, AIkNH,, AIkNHA, AkNAA',
AIkNHSO;A, AIkOH, AlKOA, AlkCyc, AlkCycAlkOH,
AlkCycAlkOA, AlkCycAlkCOOA, AlkCycAlkCOOH,
AlkHet', AlkOAIKOH, AtkOAIKOA, AlkOAIKNHS,,
AlkOAIKNHA, AlkOAIKNAA', AlkCHOH{(CH.),OH,
AIKO(CHz)Het' or AlKAT,

R® denotes H,

R” and R® together may also be an alkylene chain having 1 to 5
C atoms, in which one non-adjacent CH; group may
be replaced by an N or O atom and/or in which 1 H
atom may be replaced by A, OH, OA, (CH),Het', or
SOA,

Alk denotes methylene, ethylene, propylene, butylene,

pentylene or hexylene,
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di substituted by A and/or Hal, Het' denotes a
nmonocyclic saturated heterocycle having 1 15 to 2 N
and/or 0 atons, which may be nono- or di- substituted

woyosvaptisor =0 (carbonyl oxygen), Ar denot es PER&ERYIB/O007838

whi ch is nonosubstituted by S02NH2, SO02NA or SO02NAA',
20 A, A denote unbranched or branched al kyl having 1-6
C atoms, in which 1-5 H atonms nmay be replaced by F

and/ or CI Hal denotes F, C, Br or I, mdenotes 1, 2,
3, 4, 25C90 denot@sndles l;yclaprcibané a@o@@tan&acmlmp@rmahg or
usabl e derivatives, solvates, salts, tautoners

st er eoi soners t heeysighexanel aacthgl whighunay bﬁﬁé}%@ﬁtmﬁed or

all ratios. 30 The ¢ ing to the invention
and al so the st arlﬁ"oﬂﬁg@&#@‘?%ﬁyewr t he preparation
thereof apgt in agkhdtbsBenBbRipaE bénzotibphesyikbemeo-1,2,5-
per se, as described in the literature (for exanmple in

the standard wor khjaddszalyicindaly! Heoipdalyh B -dikpdibeago-1.4-
der organi schen Chem e hods

Geor g- Thi ene- Ver | &igXing} lLE)@f' Qt by-d! do?’i?'@‘gé %@Vé]é%nhgéw%nyl
reaction conditio 7 istid A2 einbatoiv!
the said reacti ong% %@% %/Ogﬁgg%@pcr/ EPZOOZS)%OQSSS v
-30 Use can al so ipsidazaglé, marp@'rldfnwaremntmaMyimbepasoM—
whi ch are not nen- tioned here in great erbget ai L@J‘I eyl

desired, the star#?lig l%@é@lvhm@eewﬁ%ﬁ%'v
| f
situ by not i Sﬁsfedég'g){' %QQ?‘E&H %88%?% % mono- or

m xture, but i conver

further into the grupetitats ay:@mrdj/agHaQ the [ nventl on.
The starting conpounds are generally known. |f the\é are
novel , ho er denetesya R@ROBYClisrsataiBden hotaraeyrir daving 1

known per. se. CoTpOyRAS. 8 s LRL Tk iy b Br i

and R3 = H can pr
substituted by A and/or =O (carbonyl oxygen),

Ar denotes phenyl which is monosubstituted by SO>NH,
SOzNA or SOQNAA‘,
AN denote unbranched or branched alkyl having 1-6 C

atoms, in which ‘1-5 H atoms may be replaced by F

and/or Cl,
Hal denotes F, CI, Bror |,
m denotes 1, 2, 3, 4,
n denotes 0, 1,2, 3, 4

and pharmaceutically usable derivatives, sotvates, salts, tautomers and

stereoisomers thereof, including mixtures thereof in all ratios.

The compounds according to the invention and also the starting materials
for the preparation thereof are, in addition, prepared by methods known
per se, as described in the literature (for example in the standard works,
such as Houben-Weyl, Methoden der organischen Chemie [Methods of
Organic Chemistry], Georg-Thieme-Verlag, Stuttgart), to be precise under

reaction conditions which are known and suitable for the said reactions.
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obt ai ned by reacting a conpound of the fornmula Il wth

a conpound of the 15 formula IIl. The conpounds of the

formula Il and Il are generally known. |f they are
WEDI00KMI, t hey can be prepared by net hods kri§VrFER3E¢8/007888

se. 20 In the conpounds of the formula I, Z

preferably denotes C, Br, | or a reactively nodified

OH group, such as al kyl sul fonyl oxy having 1-6 C atons

(preferably nmethyl sul fonyl oxy) or aryl sul fonyl oxy

h@)sentarbaldl be mb@%eré pf ehes@blinopingier se which are not men-

p-tolyl sul fonyl ox%/%13 particularly preferably denotes

clioneg hereeiny @getergietad carried out by nethods which are

known to the person skilled in the art. 30 The

reaction is preferably carried out under basic

C i diledNthe %Hﬁr@brh@terth@é; 8in Al B EdriierPinysi tyahot EBladihg

hydr oxi des, 1 ncl udi ng potassi um hydrox- ide, sodium

hyrmrnirocm then ds-aotnommuxtmdbobana@adanknedmtel;ea@m\rertreg #hem

dr ox- @ such ba“cﬁ Qégr oxi de .and cal ci um
hslilg t&ﬁ@&?i?o ceargigg tazhe fyentipn, exanpl e

pot assi um et hoxi de and sodi um propoxi de; and vari ous

organi ¢ bases, such as piperidine or diethanolanm ne. WO

200e/ 14Aing T dead 08/ EhEs8I8y kn@hil. IThHeyraraaidveh hawvever,

carried out in a suitable inert solvent. Suitable inert

s bgreeparsd Rympads KRIYHEEF $ns, such as

hexane, petrol eum ether, benzene, toluene or xylene;

chl orinated hydrocarbons, such as trichloroethylene,

1 Chrapeimdy olethbapenuladriheridleRF 2okl RT £ decars breferdbly be

rof orm or di chl oronet hane; al cohols, such as met hanol

etolbémaed bydepetia casipoundmidha feimulalbyithasionapound of the

i%@% nol; ethers, such as diethyl ether,
? A@ et her, tetrahydrofuran (THF) or di oxane;

gImOm?&m& oftHeNoRfulaat Bl ¢I'I‘9r69b¥ﬁ@ au}mﬁ@mt Fthepare
nonoet hyl et her, ethylene glycol dinethyl 10 ether

( diogy K pereh; theytaamebe peapsined by avethods koowpiperrssne:
am des, such as acetam de, dinethyl acetam de or
di met hyl formam de (DMF); nitrites, such as

AR EbMmpbBnds BF X fdieRia AV [ S| fpyi

(s fipofind B (X fdiPRia Al P preferdblEddndies | foxi| df a
reactively modified OH group, such as alkylsulfonyloxy having 1-6 C atoms
(preferably methylsulfonyloxy) or arylsulfonyloxy having 6-10 C atoms

(preferably phenyl- or p-tolylsulfonyloxy). Z particularly preferably denotes
Cl.

The reaction is carried out by methods which are known to the person
skilled in the art.

The reaction is preferably carried out under basic conditions. Suitable

bases are preferably alkali metal hydroxides, including potassium hydrox-
ide, sodium hydroxide and lithium hydroxide; alkaline earth metal hydrox-
ides, such as barium hydroxide and calcium hydroxide; alkali meta! alkox-
ides, for example potassium ethoxide and sodium propoxide; and various

organic bases, such as piperidine or diethanolamine.
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di sul fide; carboxylic acids, such as formc acid or
acetic acid; nitro com 15 pounds, such as nitronethane

or nitrobenzene; esters, such as ethyl ace- tate, or
WA 300%P4934%f the said sol vents. The sol vent i FCT/EP2008/007888

particul arly preferably, foraexanple, water and/or
tetrahydro- fu ran. 20 In the reaction, firstly a
compound of the formula IV is formed, which sub-
sequently cyclised to give the conmpound of the fornmula
| Théheactompsuwairiedout irea saitablkanéV solvenbe i1 sol ated as

i ntermedi ate and used, for exanpl e, s startjn
c&vﬂanIedlnearsoﬂ\@t%aé%at%@mnp@mgww 8HCh g8 hexane,

¢ . . _ . .
R ttgtnd elffer, AT foifbno 67 XyeABr oftbrifted ybedpeRs®
r each iagrrithloRodtBylbré Wegrdiehlbexeth ame g o tetrdehistiges chlo-

the reaction tenperature is between about -30 and 30
140formadichigraseethaan; alcohalsdsudoas metparel, ethagol, isopropa-

¢ op i rPe o PupPalofteRbuAar sRotilEes st ctoes,

R3iis&Srop§| éthkr, aaftaRy@birak(YHPS of Bicdanedgiol éthetd, ¥uch as
exchanging the free amno group in a conmpound of the
f etyiere piycal menpaiethyteF ngsratbysthaer etmdengglycol dimethyl

2009/ 049743 [ EP2008/ 007888, -32 | t ant d
oIS EbiTE] KPS ALS SRS BF PURHONSy ADICPSVRUFD s
gla¥Etatn i@i@[‘ﬁﬁl"é@ﬁg@ﬁefaﬂ%dg% Bhathiformaride g[?@?z;gﬁgﬂééﬂ such

cyclising t tter. The reaction Is pr

c aisracedomtriie;i sulfonigels, suthvasdimethy| sialfmidd HIMSEHY earboh
acetone, acetonitrij)e and/or ethanol are particul arl
pﬂé?‘@ﬁ‘f%&afb%ﬂiéﬁél#g SHAN BROTYRAY ehécﬁ&@?'di EO com-

i . . . ; Ut

{ ROEPUS eIl hiroRFANERE of piierPeld, Bl Syif Aty ace-

148, oonmigtutes betheasid sdRearsd 130, in particul ar
bet ween about 30 and about 125. 15 Pharnmaceuti cal
sdinessalyrntds Rartiqubirlysorefrrablyl prexapinladyaters @pdd gtrabydro-

tl?ﬁrainnventi on can be used in their final non-salt
form On the other hand, the present invention also

enconpasses

In the reaction, firstly a compound of the formula IV is formed, which sub-
sequently cyclised to give the compound of the formula I. The compound
of the formula IV can be isolated as intermediate and used, for example,
as starting compound for the preparation of compounds of the formula | in
which at least one of the two radicals R*, R®is # H.

Depending on the conditions used, the reaction time is between a few
minutes and 14 days, the reaction temperature is between about -30° and
140°, normally between -10° and 130°, in particular between about 30°
and about 125°.

Compounds of the formula | in which at least one of the two radicals R?, R®
is # H can preferably be obtained by firstly exchanging the free amino
group in a compound of the formula IV with Hal, CSF CSF reacting the
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the use of these conpounds in the formof their
phar maceutically accept 20 able salts, which can be
derived from various organic and i norganic acids and

WOERe%049943pr ocedur es known in the art. Phar nad$iyERZE98/647888

acceptable salt forns of thgpconpounds of the fornula
| are for the nost part prepared by conventiona

net hods. If the conpound of the fornula | contains a
car- boxyl group, one of its suitable salts can be

f @sdRANDXofmathi 1t thd orena 5wk ansbnpd incoSttiet falrhala VI to
base to give the correspondi ng base-addition salt.

Sgiie aaerpoand,oftioe faruipM, aadiabsenuently eyalis B thedatter.

i ncl udi ng potassi um hydroxi de, sodi um hydroxi de and

l'i thi um hydroxide; alkaline earth metal hydroxides,

Sq‘hlé rRAcHR |supheftdbRdAtRe@BEt FRINEHWBIVBME Gid descrveéaitiove,
netal 30 al koxi des, for exanpl e potassi um et hoxi de and

s adetomep acptonitdle arzhdr etranobaes padjaniacly pastesredsuch as

pi peridi ne, diethanolamne and N-nethyl- glutamne. The
alumniumsalts of the conpounds of the fornmula | are

I e sn Wi

oS on IS HRton s yRO B Eatlorb ik, BebpampaTEn
bynithu st andy 14 rdese thewaauhnﬂstempdsrap.hensrbetvemn abalil \30° and
accept abl e organi ¢ and nor%anl c acids, for exanple

h;ﬂépog@fmaimtrqiweensm%a@m 0drip perictardietween ARAUS §8n
r ydr ogen i odi de, WO 2009/ 049743

Pé%ﬁlfg%'gglz 07888 -33 other mneral acids and
correspondi ng salts thereof, such as sulfate, nitrate
or phosphate and the |ike, and al kyl- and

nonoar yl sul fonates, such as ethanesul fonate,
%ulfonate and other 5

e5bGhdeng salts thereof, such as

aqEHeaéaﬁd cbmrfdumggcacceﬁcﬁﬁ@t@thé @K/éﬁﬁ’érﬁ?catﬁf@:bq?ﬁle@ in their final
succinate, citrate, benzoate, salicylate, ascor- bate

amont $adt frme Omttwtbengmyd tbhmmﬁumvwﬁldnyala@ @epoa‘tplaeses

d- add Its of th ds of the f
" TF 436 o MR p B Se BB AoEN cAdher papEnace YAl sospt-

arghidahks, \@‘ﬁ@@'&%ﬁ;b%iq A Qﬁtlﬁrﬁ va?%[]é%‘? Efa?tg%ﬁrgamc acids

(besyl at e) sulfite r tyrate,

c anphoasssehy paxcpdoresiriowratrethe mn?bdrma&:euumwamm;)table
chI robenzg citrate, c# opent anepr opi onat e, di gl u-
t ermalo f}zﬁ trjBrpHBdpAbiTe foaTHia kasdas B most part prepared

ga act er a ﬁ%lemeﬁ]tola@nﬁ“thé % I8 offtH@%rﬂ%Lﬂa | coPtalns g.car-

mnmucl ¢ , galacturon
héb@hg@iug, oot ot itsaiuRable!l sant@nmebe wrmrmpmmhgttﬁe com-

hem succj nat e
pound with a swtable base to give the corresponding base-addition satt.
Such bases are, for example, alkali metal hydroxides, including potassium
hydroxide, sodium hydroxide and lithium hydroxide; alkaline earth metal
hydroxides, such as barium hydroxide and calcium hydroxide; alkali metal
alkoxides, for example potassium ethoxide and sodium propoxide; and
various organic bases, such as piperidine, diethanolamine and N-methyl-
glutamine. The aluminium salts of the compounds of the formula | are like-
wise included. In the case of certain compounds of the formula |, acid-
addition salts can be formed by treating these compounds with pharma-
ceutically acceptable organic and inorganic acids, for example hydrogen

halides, such as hydrogen chloride, hydrogen bromide or hydrogen iodide,
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hem sul f at e, hept anoate, hexanoate, hi ppurate,
hydr ochl ori de, hydro- brom de, hydroi odi de,
2- hydr oxyet hanesul fonate, iodide, isethionate, iso-

waouzogy/etve43 | actate, | actobi onate, mal ate, rnalREAVEF2008/007888

mal onate, mandel ate, 20 netaghosphate,

nmet hanesul f onat e, net hyl benzoate, nonohydrogenphos-
phat e, 2-napht hal enesul fonate, nicotinate, nitrate,
oxal ate, ol eate, palno- ate, pectinate, persulfate,

PRerby rﬁ%?é’ltaﬁsld@ameﬁbfé%&ﬂilﬁg%bﬁs tdresPRatRk as sulfate,
phosphonat e, phthal ate, but this does not represent a

r @gdtate oripbosphsterand ther liker andtatkylbard megioasylsgifertades, such

glggp u&ﬂéﬁ“@ﬁﬁ&ndt 'ﬂ‘ﬁt ga@'quﬁxé‘%ﬁ :p};&'% nﬁ@kﬂqaﬁ?)and other
"b Ai€ hci SIESHH é%esspfsBl?ﬁim % E?th'é’f’é&agﬁé’r%k 'a'c)afate tr%luoro

anese pot a lumand zinc salts,
tlaucetate tadratentratebdd, s$ucamgieesitate, denesats, salla:);iateaascwe

AR PO Nee dAarsina ahobapesEaly apcentaRis acid-addiion
DRSS 1B ool Ag: Bt oRFEPT HARLAL (SRR AbehTadi
an S O a

- hesli € compoun

I pwte‘ czhglaat% daegmat%ﬂ akpartatep banposgteybeazénesufonaty @alselate),
organi ¢ non-toxi c bases include salts of pri 35 rmré1
o)

s Bisofaie pisitite; bemtﬁiey bumra@s cagphefateucamphaiswfona

3%#?9351%90%@@35 %30%@%%%3% Rt doBEpate. dioiu

e%@ﬁﬁieedﬁ r hatéﬁlnlﬁéﬁéﬁzd&e G SyRsIfacedi iBandO
2009/ 0497 /EP2 08/ 007888 -34 choli ne,

N_Smforlabeﬁzpaateygaia@er@tm(ften'( Mnmmdh@)alacturonate gluco-
AR AREbE S oSSR SRR e S
emﬁﬂeumenﬁe t%hBéﬂee'ﬁ%Q ﬁ&ét@ehgﬁuﬁteyh ehralnuaehydro-

N- et hyl pi peri P di ne, ucami n uco mne

h|b$0m1¢ti€nélydrmddldbaﬁahydroxy@ﬁmrmyallfaname;odldiea dsetdaucm.ate iSO-
Si ne lfcam ne, norpholine,

p byrate, i@%@te ﬂﬁ% 'PB?W@ m%%ﬁeyé@ﬁ ater %'%@tepf"tﬁfﬁjﬁﬁte

pH‘ﬁét’éﬁﬁo?%ﬁ@%gﬁ%ﬁé}%suﬁfﬁbateemﬂﬂlg@ﬁkgﬁe Hdnghdt Y8nBRos-

( rpﬁ@lt@Wﬁaphmka)emeeul‘iahat@ﬂhmtlﬁateohiﬁtahem)m:)te bleaté hpaimo-
is not intended to 10 represent a restriction.

RAMAEal. pergulftesrehenylaciate srohanviniopenate. Phesehate,

G BERdnAR" Rt Bl Ty AR S0 BBk ¥ RSHRAGHILE

nmet hyl, ethyl, isopropyl and tert-butyl chloride,
brom de _
Furthermore, the base salts of the compounds according to the invention

include aluminium, ammonium, calcium, copper, iron(lil), iron(ll), lithium,
magnesium, manganese(lll), manganese(ll}, potassium, sodium and zinc
salts, but this is not intended to represent a restriction. Of the above-men-
tioned salts, preference is given to ammonium; the alkaii metal salts so-
dium and potassium, and the alkaline earth metal salts calcium and mag-
nesium. Salts of the compounds of the formula | which are derived from
pharmaceutically acceptable organic non-toxic bases include salts of pri-
mary, secondary and tertiary amines, substituted amines, also including
naturally occurring substituted amines, cyclic amines, and basic ion

exchanger resins, for example arginine, betaine, caffeine, chloroprocaine,
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and iodide; di(G-C4)al kyl sulfates, for exanple
di net hyl, diethyl and dianyl sulfate; (COQ Cle)al kyl
hal i des, for exanple decyl, dodecyl, lauryl, nyristyl

WA P49343y| chl oride, bromi de and iodi de; andCT/EP2008/007888

aryl (Cl-C4)al kyl halides, fopq20 exanple benzyl

chl ori de and phenethyl brom de. Both water- and

oi | -sol u- bl e conpounds according to the invention can
be prepared using such salts. The above-nenti oned

pleavlime, eNIN'clibe rieglctisylahedibmdme ( twre:faﬂmne)j dicyclahdylazine,
acet at e, trlfluoroacetate bes citrate, fumarate,
g|dlﬁicbamlemln%rﬁlghfwtammﬁawlethw%imma@@anﬁy@réﬁmﬁtbvlaa@m-

R P Boien i BB G b0 Ry i TERRIHR, P othyipiper

p'ﬂm@'@ﬁ’lﬁ@mlnét gricasamirf Ihfistidthe . ?r%félﬁa?hinéﬁls@gﬁopylamine

tartrate, thionalate, tosylate and tronet am ne
blidocaine, iysmueomegiwrerr@ebl mtmsdfﬂewmmaer@L@mhcdmeoplpera—
The aci.d- addi tm)zn salts of basic conpound B

c ol AR e RATBRe Ry, Prafeine, ABRFS P DMRG: iy

t '?e%ér‘itﬂ§mhﬁ%lét9 Otrlﬁ?éthﬂ%hlﬁ\étthpﬂnﬂ’émm%%rfd Frlsent

anmount of e de |re aci d, causing ormati on of

t Hpydrakymiethyd)nuathylantine {tabmetivameine), the this ée nbainéereted toe

r generated by bringing the salt forminto contact
Presephaéestiatiool ating the free base in a conven WO

2009/ 049743 PCT/ EP2008/ 007888 -35 tional manner. The

free base fornms differ in a certain respect fromthe

c@ompesndxndi the rakéntflinvemidrmwhiedfconitdih baekpsidbogen-con-
certaln physical properties, such as solubility in

péalamgs@ﬂovemc@n beoruateEnisRd peisesagsmts pech As dhtCoralkydial-

> 48 or bRApPRMELEL Y BBl 8RR 0L M chosiney bromide
pfawdrma@@t ldR@' Jm)akﬂea@ﬂfatése f&aé@nqﬂdld.memwaduéﬁ]yoéna HRamy|

conmpounds of formula | are fornmed with netal's or
arsuifats; (@umﬁméalkild"lalldleal for exanipde dadyladeadedyhdaset tmyristyl

p2s2ea Waﬂégbfﬂ%lﬂﬁwaép {dﬁﬁ%ﬁgﬁa'@y Coehgnafides or
a'Ex'é Ié‘%%n?‘nl“&hkﬂ’?ﬁ?fl nebﬁg anoPg”Both water- and oil-solu-

chl oroproca

etthy cempdiuads reco fdimge tdithe- |D«grhtunamm be ginelp smedossimgp sudlts

The base-addition salts of acidic conpounds according
S3tRe invention are

The above-mentioned pharmaceutical salts which are preferred include
acetate, trifluoroacetate, besylate, citrate, fumarate, gluconate, hemisucci-
nate, hippurate, hydrochloride, hydrobromide, isethionate, mandelate,
meglumine, nitrate, oleate, phosphonate, pivalate, sodium phosphate.
stearate, sulfate, sulfosalicylate, tartrate, thiomalate, tosylate and trometh-

amine, but this is not intended to represent a restriction.

The acid-addition salts of basic compounds of the compounds of the for-
mula | are prepared by bringing the free base form into contact with a suf-
ficient amount of the desired acid, causing the formation of the salt in a
conventional manner. The free base can be regenerated by bringing the

salt form into contact with a base and isolating the free base in a conven-
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prepared by bringing the free acid forminto contact
wth a sufficient anpunt of the desired base, causing
the formation of the salt in a conven 20 tional nmanner.
wiheodeeeslaci d can be regenerated by bringi ng RIAEREIS 067888
form into contact with an agid and isolating the free
acid in a conventional man- ner. The free acid forns
differ in a certain respect fromthe correspondi ng

salt forns thereof with respect to certain physical
ptiopgrmbater. Thefrésbasd formy diffby in & ceab@r respeyteinds; théamr—
t he purposes of the invention, however, the salts
ofmqmdmg st fasEsdhareds witieraseepkiorsartain phgsisal MOP@FH%

coneaansolyly FRERRSREVERER 7 (iR rftob e bR bleion. how-

f avat e BBRE BRPWIdeCrtaspanaapita® ressative fl‘éfe thddesforpniee,
30 the invention al so enconpasses nultiple salts.

Tétgreaf. nmultiple salt forns include, for exanple,
bitartrate, diacetate, difumarate, dineglum ne, di-
phosphat e, disodium and tri hydrochloride, but this is

nals r'nghto ; tﬁé’ h&Rh ce%ﬁ%ﬁly%cE@éﬂab!eCBééﬁ‘adéﬁoWstahs of the

regar tate ove, It can be seen that the
expmgeainds of thnm&rrrraﬂ&djare:ﬁirl'ryedaamemabls&)rseahmes; sucthhas
present connection is taken to WO 2009/ 04974%

iPDEGE 807 s4@line sarthenRiaih OReIgaNe aBYRRS AdeimiTedmetals
c n f 3 of
AP hafE, DA hfinesin B chn, Ereieli® iBafTe

| EpaAnes areTNr v@idenpflathyrsteidiarines chlopgeotaiee, onolines di-
actlve conpound conpared with the 5 free form of the

aethaneladifiso @ity leneciaming, m!,rrn%tavlthgdmarametam RIOCRNE -
com pound used earlier. The pharmaceutically
acceptabl e salt formof the active conpound can also

PR 5t el Bl @ities ShNE of AEERUESMPSlindN8cddrimg thitAB invdrtibnaare
desi red pharmacoki netic property which it did not have

e®r¢paredarydoringing heetieaace wrposia codachwitharsséfioant he

P aBET o 4 eSTed bard e edhupShon ohHisall f a conven-
C‘?iB’HQHWéﬁn@F 'ItHéefréé’%E?dl @arl b& & rﬁérﬁﬂao‘ﬁ’ybh i g‘fﬁé‘%b@@orm

may be chiral owing to their ecul ar” str ure and
mayjtoamndactiwitl n aciduand Boimlngdbe freoaandid @ amnnenilco:nal man-

0T oLt eI o TS TS RHE 'BRRF Tttt apiTesponding
a%tah\bes HerbBPwltiRFEPEE To BEnShESHRRIGP PRSperfss, [diRh as solu-
bility in polar solvents; for the purposes of the invention, however, the salts

otherwise correspond to the respective free acid forms thereof.

If a compound according to the invention contains more than one group
which is capable of forming pharmaceutically acceptable salts of this type,
the invention also encompasses multiple salts. Typical multiple salt forms
include, for example, bitartrate, diacetate, difumarate, dimeglumine, di-
phosphate, disodium and trihydrochloricle, but this is not intended to repre-
sent a restriction.

With regard to that stated above, it can be seen that the expression

‘pharmaceutically acceptable salt” in the: present connection is taken to
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conmpounds of the formula | may differ, it may be
desirable to use the en- antioners. In these cases, the
end product or even the internedi ates can 20 be

weepey/aesd | nt o enanti onmeri c conpounds by cheriCaaiP2068/007888

physi cal neas- ures known t0q he person skilled in the
art or even enployed as suchin the synthesis. In the
case of racem c am nes, diastereoners are formed from
the mixture 25 by reaction with an optically active

r %%ﬁnvaﬁacmeémpsﬁﬁmm& ebmpHséall @mpaF ¥i the fagRlls|
are optically active acids, such as the Rand S forns
ofn thedforrmaraforecofdis shltsc ot partiantea ifi tbisessiliform imparts improved
di penzoyltartaric acid ndelic acid, malic a

| RBaEaCRIBECRIOPRIES 40 BloscMecePT IR Gomgared with the

N ' f the active com-
NTREROAn L AEIRLQRpRU B Bhy other salt form of the zpfive
apbuwne usedrganiigrs Thé phiacmacediicatil sxcepthbdensalg &nosof the

chr gmat ogr aphi.c enantioner resolution with th qid of
aACHYR FempPynd canase REIds Kis agkivq Cqmepue%wptﬁ@ Irst time

otfird AEFREZEhRERAMAIE ABpofi 28 Bid PERRAITLEnEF ana

deah\@thIrenepbsitvey irdluenpeloynbephanmmabotysatdics®f this active
silica gel). Suitable eluents for this purpose are
agaewesingrwith easect to tesheoae Gieoatligamyo/ theools/ 007888
-37.. solvent m xtures, such as, for exanple,

hexane/ i sopropanol / acetonitrile, for exanple in the

r @dnﬁp&%ioﬂs%éﬁhe‘faﬁnmlawea&bwn%% teinveR ot At IS chifaltdWing
use of the conpounds and/ or physi ol ogi cal I'y _
ate Hpimtnote cadan sruchenesutd nay adeerdinglpacaui nvarfous enantio-

medi ca- nen har maceut i cal. conposition), i.n .
DETre ByCReaD dRee e it FBGRTRC S pPbGalactive form.
converted into a suitable dosage form here together

Widifce fHe b%aﬁé’ﬂ:ﬁcﬁ?&dﬁp b?‘ ﬁ%&%c@ﬁ%@é of 8flrebisBHiels of the

exci pl ent” or adjuvan 10 sired, 1In
c eohipraindsrofihé foromea d mayodiéfef, ur inbgbeaddsinable thpsaitidsen-
The invention furthernore relates to nedj canents

c SREPMSITRgnahese sases e epdirsadvet AsreveRdhe dptgimgdiates can
g SipeP AROTREEH ifmeric SRR B AR Y Rhbii or BiERaheas-

st'er eol soners ereo ures

| ures knowhitoshe persandskilfid iarthé layt exeian @mpioyatdddsosuch in the
adj uvants. Pharmaceutical fornulations can be
a@dntiesisered in the formof dosage units which

conprise a predeterm ned anount of active conpound per

In the case of racemic amines, diastereomers are formed from the mixture
by reaction with an optically active resolving agent. Examples of suitable
resolving agents are optically active acids, such as the R and S forms of
tartaric acid, diacetyltartaric acid, dibenzoy'tartaric acid, mandelic acid,
malic acid, lactic acid, suitably N-protected amino acids (for example N-
benzoylproline or N-benzenesulfonylproline), or the various optically active
camphorsulfonic acids. Also advantageous is chromatographic enantiomer
resolution with the aid of an optically active resolving agent (for example
dinitrobenzoylphenyiglycine, celiulose triacetate or other derivatives of
carbohydrates or chirally derivatised methacrylate polymers immobilised

on silica gel). Suitable eluents for this purpose are aqueous or alcoholic
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20 dosage unit. Such a unit can conprise, for exanple,
0.1 ngto 3 g, pref erably 1 ng to 700 ng, particularly
preferably 5 ng to 100 ng, of a com pound according to

WORe09/0#9e43t | on, dependi ng on the condition tr #&TTdP 204887888

met hod of adm nistration andsthe age, wei ght and
condition of the patient, 25 or pharmaceuti cal

formul ati ons can be adm nistered in the form of dosage
units which conprise a predeterm ned anount of active

coppennthieres, dosnge, fonekamplefiexaad/istragandhatetonitrile,
fornul ations are those which conprise a daily dose or

plariexgoyde imthe rdiocd’: 8 3above, or a corresponding

fraction thereof of an active conpound. Furthernore,

PhRE TR RlnCARA Atkento ik Ble bR LoBofitk Bhaor

t bﬁyﬂbl@@iﬁ%ﬂ? wckeplabfy §a|tsfihefé@fq@uthec@epbmmﬂ &fta preslican
be adapted for adm nistration via any 35 desired

s mamtﬁfbammmmcakmme&?hm)e lrbpaﬁlcalar(qyrrmmahelﬂggau mﬁé'n
t
BE Sl NeBGaN PRgbaveERd Tt AR 8805 SubbPaiss Sathscy
EaP%%Q%RQE%ﬁ& nc@?ana@r Ra ik uRPERMSIERESr 4dj0CAMAEMNT if de-

subcut aneous, ramuscul ar, intravenous or

i atred,derommt)mammmth onSumtmbie further iactise campogn@gsepar ed
using all processes known in the pharmaceutical art
by, for exanple, conmbining the 5 active conpound with

ghﬂeq \?érﬁlo%nﬁgt@énﬂ& HiAend (‘ﬁéddcarﬁﬁﬁfs”&ﬁﬁﬂﬁéﬁg'at least one

ormJ at1 ons apte fOI‘ or al mnistration c

adompiosihdrefdhaforsapanl and/armpiHasmaseaticaly, ushble damajlves
capsul es or tablets; Pomders or granul es; solutjions or

s§alyates and stefeaigoewis hﬁreﬁfomcéwé@m@x&w thesegsin all ratios,
g%hfi'oepgﬁgg[ge?%{eﬂﬁ%£8ﬁﬂﬁd|%n% I-in-water |iquid

I'n-"0l I'quid enul sions. Thus, for
exanple, in the case of oral admnistration in the form

of a tablet 15 or capsule, the active-ingredient
c fihaomaaeutical f@rmtdah@m@@n hetadrainisterad in the formoel dosage

phar.mace |caII accen bl e ert e ient, such
P ORTE R Paoa¥e FRBe T LAyl B SRR corbbhiindBer
Pelwds & UAteSOER BARCCAN cotBABE Mgt b!’(‘gmbh? CPRRPINY g Pret-
suitable fine size and mxing it wth a pharrmceutlcal
eﬁcatpiyérmgdorﬁ&Ormgeplantmutanrlgumeieaablm’ﬁnmngrto )dcmgasf afcom-
2c;))ound according to the invention, depending on the condition treated, the
method of administration and the age, weight and condition of the patient,
or pharmaceutical formulations can be administered in the form of dosage
units which comprise a predetermined amount of active compound per
dosage unit. Preferred dosage unit formulations are those which comprise
a daily dose or part-dose, as indicated above, or a corresponding fraction
thereof of an active compound. Furthermore, pharmaceutical formulations
of this type can be prepared using a process which is generally known in

the pharmaceutical art.

Pharmaceutical formulations can be adapted for administration via any
desired suitable method, for example by oral (including buccal or sublin-

gual), rectal, nasal, topical (including buccal, sublingual or transdermal},
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exanpl e, an edi bl e carbohydrate, such as, for exanple,

starch or mannitol. A flavour, preservative,

di spersant and dye may |ikewi se be present. Capsul es
WEY20Hp8idced by preparing a powder nixture agca'gg’gpqsg@asss

above 25 and filling shaped gglatine shells therewth.

didants and | ubricants, such as, for exanple, highly

di sperse silicic acid, talc, nagnesium stearate, cal-

cium stearate or polyethylene glycol in solid form can

beagciddbdr parenteral {rocideding reubtutameloet ointratrhesciildr| intrgvenous

SO R Tk
|
tgF&%@@éﬁggpﬂﬁ@ trg{ﬁp'h @eﬁ.utf%%f’ﬁﬂtﬂ fd?ré:j%rmﬁlﬁ ESPRBRATRY the

e aval I Ca- rre after the capsul e

hastilzeeombpakigd wihStherexathieitiOror ddjudegisyed or
necessary, suitable binders, |lubricants and dis-
integrants as well as dyes can |Iikew se be incorporated

oErarhREe e ey A% B hOed PR SigLPo T Be 1o

Pedfriam2R08d e &ePrate Iite X SUEH 85, f@l’ BRa®BlNcapsules or tablgts

bet a-| act ose, sweet eners nmade from nai ze, natural
spanders or g ganioias; solutionaor stigpersiand IreaquerRRUs @, non-aqueous

DR TRE R BIloaT Rt e ™ bF pi A o BT d e gsions 87
| Méﬁﬁ%,ﬁ|.¢[ﬁ@@mm5,5h§se dosage formns include sodium

ol eate, sodium stearate, magnesium stearate, sodium
benzoate, sodium acetate, sodium chloride and the

- 356is: (o Samike6ilos Casaph Arel AmYLBnpDin s oagLe a tablet
%PEQ?%LI]IE dtr@aﬂt&@qngr‘é@iéﬁ%o}r\&%r‘lén‘f%an b%rﬁ@ﬂb@tﬁltr?éﬁ oral

formu reparin owder m xtur

1P ogrtaricl axid pigaratacdilicaiiyesciepyalhlo énevt ékup@,ntaedd:hr@ eior
| ubricant and a disinteg- rant and pressing the entire

nexampie teghanaled Waﬁ'loét\%ateAaﬂg\Kh@ﬂ'k% R@W@ra e pEppdly

ubpffirtinCiing 5 ESAPOLAR G 3 W@k} Ehh Pid il KNS L THAE"

ophiafhateéytiodl te;aC|P|eb1rt adﬁrmmatémnla‘ssmﬁtarfn@én ¥ a8t Las, for
car boxynet hyl ul ose, an al ginate, gelatine or

p &XGipig: an p@lblemarbohyédraée diusBaisy forazxanepler stanch os tmamnitol.
as, o for exanp onaceeat

o 2o W e GB ibereins Al R Rl likSWish FropesAnt
absorbant, such as, for exanple, bentonite, kaolin or
di cal ci um phosphate. 20 The powder m xture can be
giCapsiubasearelprodaced by prrepavinda pobided enixtuseiak described above

and filling shaped gelatine shells therewith. Glidants and lubricants, such
as, for example, highly disperse silicic acid, talc, magnesium stearate, cal-
cium stearate or polyethylene glycol in solid form, can be added to the
powder mixture before the filling operation. A disintegrant or solubiliser,
such as, for example, agar-agar, calciurn carbonate or sodium carbonate,
may likewise be added in order to improve the availability of the medica-

ment after the capsule has been taken.

In addition, if desired or necessary, suitable binders, lubricants and dis-
integrants as well as dyes can likewise be incorporated into the mixture.

Suitable binders include starch, gelatine, natural sugars, such as, for
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for exanple, syrup, starch paste, acadia nmucil age or
sol utions of cellulose or polyner nmaterials and
pressing it through a sieve. As an alternative to
W 20eb4T43on, the powder mixture can be run t HIGUgR0es/ 007888
tabl eti ng machine, giving [ggps of non-uniform shape,
whi ch are broken up to formgranules. 25 The granul es
can be lubricated by addition of stearic acid, a
Stearate salt, talc or mneral oil in order to prevent

S ek&Hiphg gtl@cdstéeort tedth 84 cte 96 swdeteReltdade Trien Imdizeé cadtarhl
m xture is then pressed to give tablets. The corrpounds

aaadrsanﬂgetnccrubh@r istok @i i example sacasda, dtagsicasth af sedigm
ow n% XCip ssed

aPfEitey ol e, PofBtn s bR HES: fnd the like.
OTRBULBLE s @sed iy tr@s%s&bé%e%ﬁ% indudé §8§|B?rf Siétat@ r'sodium

opaque protective layer nsi sting of a shel
sehdara@ Inmmesuanlsmamtmfsodugmbeozoa)tel yaﬂzlunnacetatalsodlum

2 BhleioR e e ks TR i Aisg IrRSndude naththing fastncied
26'35‘%‘? SHAEhe @?@@%Wé&)?@@@%%ﬁ@33**?“#"3%”%?",(’ sl

ad heftabletx arpfoemusated bypfor exmiils, priegaahg xi piawd@amm&re

pre- pared in the formof dosage units so that a given
q@aaﬂulwng:@héw-@,@swgﬁh@mngvé@; adding anbrcaranda dlsmteg-

OB A AR B il 20D e

f lpparsured Wmix%giiﬁé%drﬁgo@(w&@mmﬁﬁ@rdeiﬁ dsiithl@manner with a
non-toxi c "al cohol i c vehicle. Suspensions can be for-

nﬂllae@tdorbq/bas@w@%ﬂmb@ﬂ abwecanﬂ@mﬂdnauy wuth@nbmdm such

venhi Sol,ubi | jsers d,e sifi suc

o Banf Sxali B e LR "an eidie” B RS o PRlyviny-
P Wr@ﬁd@r‘ieh)é §|§§0I§96|9'rét@¥deﬂ*th§u&1 ?Q,rf%? @Ré!ﬁﬁplé{ ‘lﬁ)%'rafﬁh%ﬁur
ad itives, such as, 10 for exanple, peppermnt oil or
na!baoajtlosm\memam mcrsm;dbaexamplmr acjUaternaay salt,j aridibr an

S ners and t like, n |ikew se be added
G BBE A SR P eXaTGler BRnISNAS. Kavlimoed FacHisn Phgaphate.

f(;rrh%fﬁdau 4 mBEure anléebgﬁé?ﬁ}l'ét%gc% \}Iv%‘ttlﬂg‘?tr\ﬂﬁﬁﬁsdlh&ég‘r stibg as,

n can a prepar

t tier é)&imaleesympesta&ﬂdﬁdst@r atacﬂuarrdadlagétmedI@norfmf cel|u!ose
exanp coat i ng or enbeddi ng of particul ate
méf @Piyg'l‘er 'ﬁaﬁﬁﬂ%ﬁﬁéfﬁ Pregsn G dhrongh g sige. Agan alternative to

granulation, the powder mixture can be run through a tableting machine,
giving lumps of non-uniform shape, which are broken up to form granules.
The granules can be lubricated by addition of stearic acid, a stearate salt,
talc or mineral oil in order to prevent sticking to the tablet casting moulds.
The lubricated mixture is then pressed to give tablets. The compounds
according to the invention can also be combined with a free-flowing inert
excipient and then pressed directly to give tablets without carrying out the
granulation or dry-pressing steps. A transparent or opaque protective layer
consisting of a shellac sealing layer, a layer of sugar or polymer material
and a gloss layer of wax may be present. Dyes can be added to these

coatings in order to be able to differentiate between different dosage units.
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The conpounds of the formula | and salts, solvates and
physi ol ogically functional derivatives thereof can
al so be adm nistered in the formof |ipo- sone delivery
WOMIEMY43such as, for exanple, small unil anmelAGEFEP2008/007888
vesicles, large unilanellargyesicles and multilanellar
vesi cl es. Liposones can be 25 forned from vari ous
phosphol i pi ds, such as, for exanple, chol esterol,
stearyl am ne or phosphati dyl cholines. The conpounds of

t Dzaf iguidd, suchagid férrexamapie ssolatibiv.adyespaadd elixirs, can be pre-
physi ol ogically 30 functional derivatives thereof can
aP3Edhi 6IfDUErOééioﬁgg‘ﬁngrﬁﬁ@dheh%\IQ'V@ﬁ'tquarB'&d?@@PH§eS a pre-

S S5O S s P Y

Pehey BBMpoaRd iR be fitéousRAItRFBRIth 8UitaBISHavaue hwhile elixirs
pol ymers may enconpass pol yvi nyl pyrrolidone, 35 pyran

C@Pe) brenared psingny unoﬂpprswdhtélc hf&d:lqule a%nlsml(qmmm can be for-
o tﬁa KSR sosidn 8R! ¢ibaR TS pantoREyERiciy Salfpiisers

2888 049%‘5%5@&52588%”5‘%"05@5'@ oy oL ond

p plolyoey sthwlenehs abiolsathé b bee Jeovataelsi davong azimm»resl kach as,
re- Iease of a nedi canent, for exanple polyl actl c acher

p&PREXAFRPIRoRCRRAITYDL PIhEE BAIalSSAGRIS,SHRACH AN 4 ¢f!
p%'rt’i‘ﬁ?féi@%?e%‘t&ﬁérs e t¥1 Gigbaksn hﬂ%bbég be M@%&Xypyr ans,

ycyanoacr yl ates an Cr o83 or anphi pat hi c bl ock
copolyners of hydr ogel s. Pharnaceuti cal fornulatlons
adapted for transdermal adm nistration can
aaﬁﬁmcﬁa@eelmltaf@rmﬁteé@eﬁd@mr%adml@stgamcm C@&t'éﬁ@%'bed be en-

TR SuBEM Bbietbiabafs 108 CRMOBIRhGAR 240 BeeSeRieilh.q
frsgahtahﬁafhaa&ttﬁé r&éaé@@&ﬁ@ﬁﬂ@ébﬁret@ﬁé@%@lbhkéa%dfdrrbxample
gener al erns in Pharnmaceutical Research, 3(6),

( bygwpting r emaberitieg of palrtlculaﬁ@omtdsaladmdmerfsowaucqﬂd:me
aji ni stration can be for- nulated as oi ntnents,

c'8&ns, suspensi ons, |otions, powders, solutions,
pastes, gels, sprays, aerosols or oils. 20 For the
treatnment of the eye or other external tissue, for
eXdepiempouwnds ofthe fekmnuala itarel éaitsrmbbvtalemsnc&playsmlog|caIIy
pr.ef er abl as topical ointnment or  _cream

t fignctional é@rwésw&mta@ﬁe@ﬁ cap ala/ke agministaredin thﬁh‘@f@c@f -
CQBRAB8Ivery systems, such as, for example, small unilameliar vesicles,

large unilamellar vesicles and multilamellar vesicles. Liposomes can be
formed from various phospholipids, such as, for example, cholesterol,

stearylamine or phosphatidylcholines.

The compounds of the formula | and the salts, solvates and physiologically
functional derivatives thereof can also be delivered using monoclonat anti-
bodies as individual carriers to which the compound molecules are cou-
pled. The compounds can also be coupied to soluble polymers as targeted
medicament carriers. Such polymers may encompass polyvinylpyrrolidone,
pyran copolymer, polyhydroxypropylmethacrylamidophenol, polyhydroxy-
ethylaspartamidophenol! or polyethylene oxide polylysine, substituted by

paimitoyl radicals. The compounds may furthermore be coupled to a class
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can be enployed either with a paraffinic or a
wat er-m sci bl e cream base. Alternatively, the active
compound can be fornmulated to give a creamw th 25 an

Wl J009/0udEit er cream base or a water-in-oil bad®.T/EP2008/007888
Phar maceutical formulations_gagapted for topical
application to the eye include eye drops, in which the
active conpound is dissolved or sus- 30 pended in a
suitable carrier, in particular an aqueous sol vent.

PafbitRiegrddataé pf)lw@rls fHiem aredaipdtaé fbrodcHi®nhg abntrolled re-
a plication in the nmouth enconpass |ozenges, pastilles

aecﬁftawmsimnerﬂsfcwmanﬁ%@piwﬂcraﬂidnn yiepatorgaptced
¢ Bt s PR REE 400 idhemfoe B, BeRaRet, podl
% %B?r%/ @.05§I§§yandb%rﬁﬂ@s%éﬁds@%kefd%%éhip‘éﬂﬁc block

adapt ed nasal” adm ni stration in which carrier
sobpolymess iof hgdmogleisd conpri se a coarse pomder having a
particle 5 size, for exanple, in the range 20-500

m crons, which is adm nistered in the manner in which

S ?*hfaﬁ'miaée R RornhulStiony ad sRkd fblnf?éﬁ&iérﬂfél ‘éhmgi?ﬁﬁg@g ghn

passages rom a contal ner ‘contal nin

¢ bessmiministéredrassinde pSnidé atiplasteos fnnlea(termm:l tlwse contact with
adm ni stration as nasal spray or nose drops. wth

] mﬁjﬁﬂldﬁﬁmtﬁa@fﬂh@ﬂe@'ﬂm oS, SopexarERs. ha Aol GInBav R Can
£ BoitdigBred Rortinitgtiolby RiopfQBSRREE Wkt Abed iy genera

e RreiRsBhanilantiar ReSedrah 3@y s3 8 orogs)sts, whi ch can
be generated by 15 various types o pressurlsed

d| spensers with aerosols, nebulisers or i nsuf- flators.

rmaceutical formulati t ed i nal
RS o M e A b 6al AR qap be for
t AR, a§6i‘hﬁﬁ'ént39@feiam@%ﬁls%%n‘:foﬁ@%t@ﬁs Stviders, solutions,
formul ations. Pharmaceut'i cal fornul ations adapted for
ppretasegels, agraysi aercspisoor dilscl ude aqueous and
non- aqueous sterile injection solutions conprising
antioxi- 25 dants, buffers, bacteriostatics and

B USSR Ing o Wit AT TP ot ALY

amdd skin, the formulations are preferably applied as toplcal omtment or
cream. In the case of formulation to give an ointment, the active compound
can be employed either with a paraffinic or a water-miscible cream base.
Alternatively, the active compound can be formulated to give a cream with

an oil-in-water cream base or a water-in-oil base.

Pharmaceutical formulations adapted for topical application to the eye
include eye drops, in which the active compound is dissolved or sus-

pended in a suitable carrier, in particuiar an aqueous solvent.

Pharmaceutical formulations adapted for topical application in the mouth

encompass lozenges, pastilles and mouthwashes.

Pharmaceutical formulations adapted fcr rectal administration can be

administered in the form of suppositories or enemas.
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aqueous and non-aqueous sterile suspensions, which may

conpri se sus- pension nedia and thickeners. The

formul ati ons can be adm nistered in 30 single-dose or
wadobd/aese cont ai ners, for exanpl e seal ed anpdylTeP2arsdo7888

vials, and stored in freeze-gsied (lyophilised) state,

so that only the addition of“the sterile carrier

liquid, for exanple water for injection purposes, i nme-

di ately before use is necessary. Injection solutions

and suspensions pre 35 pared in accordance with the

reci pe can be prepared fromsterile powders, granules

aRtharmbrettical WOnA08tsreiadte Iy EPE0 @8h00E8agon intghidh the

goes. Wi thout saying that, in addition to the above .

D aA(TIat LRI A DHE oM 7 CaRIREOWdRY N ParFe

¢ SRR, 8o 20U Wh i adRiplthdrin

f ¢hie ememmel in whichr snulffisitaken vilg. by rapel ishalkatibh &id the masH

adm nistration may conprise fla 5 yours. A

t RapaeaR frem 2 gorfinariontaining dhe Rowder el eiess tethe Rase.

¢ SReh: forERERES 1oL RiEREIn S po 08 PRy L Ge Brebb win
ani Ifid aé Rarrdretbsireeshdontihdshadtive SAgiedRsnt iSoRAIOME NG ,
and I1ts severity, the nature of the fornulation and

t matee®hetl of administration, and is ultinmately
determined by the treating doctor or vet. However, an
effective amount of a conpound according to the

| prRRiaeBufiedl féirfulbliG™ adaptEBbr AGmARSRstR b(¥ inhaldt®n
range fromO0.1 to 100 ng/ kg of body wei ght of the

r eocpingats fimelyngariicplate dasts amadnipts; wihieh ean betgapiecatien\by

in the range from1l to .10 ng/kg.of body weight per .
0% DR 01 SR sk R OLsR B AET PSR S ane o6l Or insuf-

wei ghing 70 kg is usually between 70 and 700 ng,
where 20 this anmpunt can be administered as a s'ngle
dose per day or usually in a series of part-doses

(such as, for exanple, two, three, four, five or Sixt)a@
pEharmageutical formpulptiens adaptedrr yaginakadrainisieationrsan
ef.f.ecti . or.

il H ssaed, BRionsbiahy e Mastks Yoamsiay sprav
deéderulatidmed as the fraction of the effective anount of
the conpound of the for 25 mula | per se. It can be
assuned that simlar doses are suitable for the

Pharmaceutical formuiations adapted for parenteral administration include
aqueous and non-aqueous sterile injection solutions comprising antioxi-
dants, buffers, bacteriostatics and solutes, by means of which the formula-
tion is rendered isotonic with the blood of the recipient to be treated; and
aqueous and non-aqueous sterile suspensions, which may comprise sus-
pension media and thickeners. The formulations can be administered in
single-dose or muitidose containers, for example sealed ampoules and
vials, and stored in freeze-dried (lyophilised) state, so that only the addition
of the sterile carrier liquid, for example water for injection purposes, imme-
diately before use is necessary. Injection solutions and suspensions pre-
pared in accordance with the recipe car be prepared from sterile powders,

granules and tablets.
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treatnment of the other conditions nentioned above. The
invention relates to nedi canents conprising at |east
one conmpound 30 of the fornula |I and/or

WERRNOBL i cal | y usabl e derivatives, sol vat ePCdriP2008/007888

stereoi soners thereof, incluggyng mxtures thereof in
all ratios, and option- ally excipients and/or

adj uvants. and at |east one further nedicanent active
conpound 35 The invention furthernore relates to the

s Wit wagmgtthat, e atiditionl ta the adbde paaicmargutiendbhgd
usa |l e derivatives, salts. solvates, tautoners and WD

20003 tdueNts3 thechmEiiogs J0aBals0e comprisespibes g0gpiReysial in the

¢ AD VB b5l o N s o R Ut Bt B sBRmel !
am/rrﬂﬂaﬂ‘&@@hicﬁ%r@fsuﬁaﬂféefbr ord| HWPMhiseaavh may B mpkiss fla-
growt h, where the tunour is selected fromthe 5 group

ovoumgnour s of the squanous epithelium of the bl adder,
of the stom ach, of the kidneys, of head and neck, of
t he oesophagus, of the cervix, of the thyroid, of the

' wt%tréﬁ&ncany bﬁ@ct'n}eV&hoqu ?w@ompauﬂd Afthd RSmiN8$ GRbends

urogenital tract, ynphatic system o
t be ashomrbeh of ta‘ctmmelrichroymgg fooéxambb thengge lamdgveight of the
genocar0|no smal | -cel | carci ponm, pacre

MER eNMAAli tB@IF’é@‘t?'é?rﬁonéB‘Paﬂhétarre&uﬂéﬁéreaﬁﬂ‘@ﬁ%tand its

et e e TR e fRuOR and ¥R G E ABtraton.
aantids Ljtinpdtaty dEtéﬂﬂk\&ﬂmyathedl‘ﬂfaﬂmgcddcyomalétCHmeee réra.

15 Further nedi canment active corrpounds are preferably
chERBt YRARNLNE Pta cagmaued 3aeopdingite theinveRbee f%thenreat-

<Pl PRI R SR YIS o dOBitol Bt G NClo B et the
Viédipiehe fhBihal) B 8af g parrticiliamy w.daqpqzm@gar@@qrom 11to

anti sense which are directed 20 to VEG- receptors, and
an@i rﬁgtk@tofrboaiydnf@ghbiseradam Tfﬁﬁat’f‘m actusf amnunhmpda)sfqr@n

a s_which ca at i o
c SADh FndEnil vEdh R H0E e BOR RN 2R g 107 e Mhgse
akty lamh ol caﬁwéém.rﬁﬁbré%@w hg@%os@med gydrld%tl}é’ﬂ h a
an antineopl astic enzyne; a 25 topol sonerasé 1 nhi
plSSUa!B bhpart:doses gsach asrfooex;plrrmie nwm thoee dionatfivenor SI)() per
l e
nB ﬁwat the total daily dose is the same. An effective amount of a salt
or solvate or of a physiologically functional derivative thereof can be deter-
mined as the fraction of the effective amount of the compound of the for-
mula | per se. It can be assumed that similar doses are suitable for the

treatment of the other conditions menticned above.

The invention relates to medicaments comprising at least one compound
of the formula | and/or pharmaceuticaily usable derivatives, solvates and
stereoisomers thereof, including mixtures thereof in all ratios, and option-
ally excipients and/or adjuvants. and at least one further medicament

active compound.

The invention furthermore relates to the use of compounds of the formula |

and pharmaceutically usable derivatives, salts. solvates, tautomers and
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Antineopl astic agents are preferably selected fromthe
follow ng classes: 30 anthracyclins, vinca
nmedi caments, mtomycins, bleonycins, cytotoxic

WALPDEGKETHes, epot hil ones, di scodernolices, ptPEATEIIZHBPO7E88

di ynenes and podo- phyl | otoxjgs. Particul ar preference
is given in the said classes to, for exanple, carm no-
35 nycin, daunorubicin, am nopterin, methotrexate,

met hopterin, dichloro- nethotrexate, mtonycin C,

peterésioomers theredl, i wding eniktures thareobidesiknatios fod ithe
nonophosphat e, cytarabi nes, 5-azacytidi ne, thioguani ne,
apeanarationobamoedigamest factheireatipeobaslgr compbating of gagcer,

5 SR LA By R Y B LB Yo e
Yt FRILARBUIS DY B sHRSIABIY EbRKENIM, &Fthe RMAEHRITY bf BieOstbm-

derivatives, such as, for exanple, etoposide, etoposide
pRoBpbiahe kitnaysi pbbeaid andwigshabbihe adsophagus nef the cervix, of

vincrist.ine,, | eurosi di 5 vindesine, |eurosine, an
ol e St wertle3Bper aitne dveh ot H6S e, oENE gRRF GUE 3 dhe
S i [

o S e T RE OO Ry ahk o of
nmthe himga hunghadenoeahgihombasmad-cellhing camragma ypacrabiiccan-
i datrexate ri metrexate, dacarbazine, L-asparaginas

162649 @ﬁm{awol@waﬂr)omap%&e@éaﬁ?rcmoaaaﬁagm%ﬁf 8¢ hlood
bhﬁal'ﬁﬁmedg\hsé&ln%' ul%.'?ng?l.oid RUREEM Shronic m eloid | ukaemia,
pyri doBenzor idol e 26 v rves, r1nterferons ha ) n?er-

| agkienymphati€ U ikaemigechroarEpinphatic ke keemigunds are
preferably antibiotics. Pre- ferred antibiotics are
selected fromthe group dactinomycin, daunorubicin,

of SRR} BleodiRel aheie bontb o R e WEtar st b Prapeutic
ng'éﬁtsnﬁﬁﬁaﬂi@u@fr & ycalRhichaRBY RaNgdt ek snd tHsshRibitaHe
enzynme inhibitors are selected fromthe group of the

higsawstheantbapreadl oftumour nblisipreieserdeis givembere oudeGhy |
o5 R 505 BT bod B VLB e

to VEGF receptors, and angiostatin and endostatin.

Examples of antineoplastic agents which can be used in combination with
the compounds according to the invention generally include alkylating
agents, antimetabolites; epidophyllotoxin; an antineoplastic enzyme; a
topoisomerase inhibitor; procarbazin; mitoxantron or platinum coordination

complexes.

Antineoplastic agents are preferably selected from the following classes:
anthracyclins, vinca medicaments, mitomycins, bleomycins, cytotoxic
nucieosides, epothilones, discodermoiices, pteridines, diynenes and podo-
phyliotoxins.

Particular preference is given in the said classes to, for example, carmino-
mycin, daunorubicin, aminopterin, methotrexate, methopterin, dichloro-
methotrexate, mitomyein C, porfiromycin, 5-fluorouracil, 5-fluorodeoxy-

uridine monophosphate, cytarabines, 5-azacytidine, thioguanine, azathio-
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Furt her medi canent active conpounds are preferably
nucl ear export inhibitors. Nuclear export inhibitors
prevent the expression of biopolyners 30 (for exanple

WRNAYIS4984h t he cel | nucl eus. Preferred nucl earPC@xgapqs/o078ss

inhibi tors are selected fromsthe group callystatin,
| eptonycin B, ratjadone. Further nedi canent active
conmpounds are preferably nuclear export 35 inhibitors.
Nucl ear export inhibitors prevent the expression of

bpapes yadsrosind, pentosaatin, & fRNA) hyfdroxgridnylateninen widdritsnes,
Preferred nucl ear export inhibi- tors are sel ected from

K@PE)OR}HIH%/Q?HTQ'tﬁb'Hee SYosirarabigosidg: padepfayilofgyin or
2@%6&*@' Gl e SO PRy S O pr dEe CERPSiee

Ppebeplifie drienipesdep ressedlas, \ﬁhl@la§ﬁrh@0rhrﬁhﬂrsftlh@m@u|r@sidinef

group rapa- 5 nycin, -779 RADOO1
( m\d@rstnesjeurmasear@ padlitaxe!. F@é‘rﬁfr@c@@ﬂedl ardinepplaphie agents

SHEPREEALER BF o5 chffafyplbe GublnBli bipodbsPhamice.
COBPMIN erhbifatling s ide el MhaldiA HE arkin pRII RS, shio-

usabl e derTvatives, sol vates and stereoi soners thereof
i tepaud:ytagamnxtdatmatdnénreretreuatealdracaduazua L-asphrapinaae,

ol fﬁﬁfﬂ%ﬁﬁ%%lﬂf@%ﬁ A PLath o odBPbe e Miaraide, flut
Eﬁhdé‘sleprg?b?ﬁ%e Fy e‘?wl Blndk&% i GvativeR29TerflroRERAY |ﬁf%
e set exanpl €, conprise separate am  poul e

etamltkimont ai ni ng an effectlve armunt of a conpound of
the forrmula 20 | and/or pharnaceutically usabl e
derivatives, solvates and stereoi soners thereof,

REEMAL BB ath U eSS ol bl faldr Sy ARBidRs. Pre-

I ve anount O ircanen

C‘ﬁéfpéﬂladtrblﬂtrcb are selbvied fﬁrmltMe@Iﬂbup sed form 25 The
conpounds accordlng to the invention and

pﬁaﬁmreuclncdaworu i, adargibidin, 2Rikubdin smitexantsane dles,
and. st er eoi soners thereof, including

i ﬁ‘tﬁfee"é%?ﬁafrc@or’“'ﬁm’é‘fi‘ rati os, are suitable as

pharmaceuti cal active conpounds for manmal s, in

particu-
Further medicament active compounds are preferably enzyme inhibitors.

Preferred enzyme inhibitors are selected from the group

of the histone deacetylation inhibitors (for example suberoyl anilide
hydroxamic acid [SAHA]) and the tyrosine kinase inhibitors (for example
ZD 1838 [Iressal).

Further medicament active compounds are preferably nuclear export
inhibitors. Nuclear export inhibitors prevent the expression of biopolymers
(for example RNA) from the cell nucleus. Preferred nuclear export inhibi-

tors are selected from the group callystatin, leptomycin B, ratjadone.,

Further medicament active compounds are preferably nuclear export
inhibitors. Nuclear export inhibitors prevent the expression of biopolymers
(for example RNA) from the ceil nucleus. Preferred nuclear export inhibi-

tors are selected from the group callystatin, ieptomycin B, ratjadone.
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30 lar for humans, for the preparation of a medi canent
for the treatnment andlor conbating of cancer, tunour
growt h, netastatic growh, fibrosis, restenosis, HIV
wiodoewe49o13, Al zhei mer' s, atheroscl erosi s and/ ACTIER2008/007888

pronoti ng wound heal i ng. 3§4é'lje i nvention therefore
relates to the use of conpounds of the fornmula I and
pharmaceutically usabl e derivatives, salts, solvates,
tautonmers and WO 2009/ 049743 1' CT/ EP2008/ 007888 -47. .
stereoi soners thereof, including mxtures thereof in
all ratios, for the preparation of a nedi canent for

t hertheentedicameiniciadive compaunds are pratesably immummsuppres-

h t ast.at i wh, fib i t i H VvV
Rtk Pl AR D ek e e SR B Yo
p 'G@l-m@ @g@f@'r Rt 001P@ld\}a‘iﬁ’é)?‘ﬁ\r>9?,8f7§f(ﬁﬂ§8 Frarmaceu-

glven'to t e treatnent” of a di sease, where
t hieald).sease is a solid tumour. The solid tunour is
preferably selected fromthe group of tunmours of the
10 squanous epithelium the bladder, the stomach, the

Ry ARSI S (RO s

the thyroid, esti ne,

p(@st ahesffechiee ahageniof alcdnip@ind el fgrmbat li andsyspleamma-
the stomach, the larynx and/or the [ung. 15 The
i nventeglicalydtsapla derdwmtivest srivates apd siergsisaraers thereof,

accordjng..to aim nad/ ar, i ol ogi cally acceptabl e
sal ts%'%j'églmﬁ‘éw&s ﬂf}?é?%f% q‘"orgp'%g%’e prepa- ration of a
medi capgnt for the treatnent of solid tunours, where a
thera 20 peutically effective amount of a conpound of

t H®) f anrafiestive mmnahtiofiastighedmedicanoenti atdive eenwiaunda
conmpound fromthe group 1) oestrogen receptor

nmodul at or, 2) androgen receptor nodulator, 3) retinoid

r qﬁ%@é’?rcoff&?léb_@%%table@orﬁﬂiﬁ@%?’éhﬁ aPYxesdndividual bottles,

anti proli ative agent, 6) prenyl-protein transferase
i bagbior ampdlledIMBeCo#A mayluot asempid)idompise parhié am-
protease i nhibjtor, 9) 25 reverse transcri ta(fe
i RRUISS: SRCRSANENYING @t tiyg @roiened iascemarwid sf te formula
soLi kS, h - lLect :
¢ pangids tFRhak Sl TRE B oM L VR e A redisthers
Cc #ereohimaudipgmaixeats ¢thearadtgr all gltiogbl as-

and an effective amount of a further medicament active compound in dis-

soived or lyophilised form.

The compounds according to the invention and pharmaceutically usable
derivatives, salts, solvates, tautomers and stereocisomers thereof, including
mixtures thereof in all ratios,

are suitable as pharmaceutical active compounds for mammais, in particu-
lar for humans, for the preparation of a medicament for the treatment
and/or combating of cancer, tumour growth, metastatic growth, fibrosis,
restenosis, HIV infection, Alzheimer's, atherosclerosis and/or for promoting

wound healing.

The invention therefore relates to the use of compounds of the formula |

and pharmaceutically usable derivatives, salts, solvates, tautomers and
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30 tomas, colon carcinoma and breast carcinona.
Preference is furthernore given to the use for the
treatment of a tunour of the blood and i nmune system
wiorhedsamizy for the treatnment of a tunour 35 gelragtent/on7sss

fromthe group of acute nyel&n,d | eukaem a, chronic

nyel oid | eu- kaem a, acute lynphatic | eukaenm a and/ or
chronic lynphatic | eukaem a. WO 2009/ 049743

1) (' T/ EP2008/ 007888 -48- The present conpounds are

o eI tharRby, TRERNG hialltt b BPIRlbs, (AR

f ptdpanitign obasnedicagent fotieptrentmediudrd/or sombatnggéoancer,

receptor nodul ators, retinoid recep- tor nodul ?t ors,
c%%@@x@f@“ﬁ@e’ﬁ?@ﬁ%ﬁﬁ gfﬁr"‘ﬁh!i fitrpaisi (&St%@‘é“r\%s'ﬂw infection, Alz-

PEE LM R AR I e

reverse transcriptase inhibitors and further
angi ogenesi s inhibitors. The present conpounds are
pRerticiargieierence ibgiven 4o thaiusa ferithatiestment ohea disease,

time as radiotherapy, The synergistic effects of
| WEEES Thedioegee:iy A 50Ud LBYati on wi th radi of her apy
have REEMUFRSETd PeferaBly 8e@El floRthe ﬁ‘g@%ﬁhﬁﬁﬂrs of fife

|nvent|ontherefore also relates to t use o
cegpamods epdibeliuhnthet Waddér, thenstomacmdhekidneys, of head and

hysi i cal t abl. |t | vat th f
P bR SRR RS ARGl e ST ke
i . . .
apraifh S SrERHE Ane MiBahify| LaREIAE AR dyfomete ¥mach,
i theelanrixnand/onthe luhgr adi ot her apy and a conpound from

the group 20 1) oestrogen receptor nodul ator, 2)
androgen receptor nodulator, 3) reti- noid receptor

oo 56 L5 B B 1 o
Hisked G0 Ahiyeidlisdieslly ddvebbibl@salt$ hnd HoWapsotreassf for the prepa-

i nhibitor, 9) reverse transcriptase inhibitor and 10)
f tatianeef a mﬁg:il@@eﬂ@tsfps thenlipaineit! spid taveurs ydiere a thera-

r | at " orefers C U i ch o

| REER NS et toroh ot RO IUBLER asuinistgred

t Recomeritioh witfe8 @b dStoriREE droup $MbesiadBH Reptor

oestrogen receptor nodul ators include, but are not |im
modulator, 2) androgen receptor modulator, 3) retinoid receptor modulator,
4) cytotoxic agent, 5) antiproliferative agent, 6) prenyl-protein transferase
inhibitor, 7) HMG-CoA reductase inhibitor, 8) HIV protease inhibitor, 9)

reverse transcriptase inhibitor and 10) further angiogenesis inhibitors.

The solid tumour is furthermore preferably selected from the group lung
adenocarcinoma, small-cell lung carcinomas, pancreatic cancer, glioblas-

tomas, colon carcinoma and breast carcinoma.

Preference is furthermore given to the use for the treatment of a tumour of
the blood and immune system, preferably for the treatment of a tumour
selected from the group of acute myeloid leukaemia, chronic myeloid leu-

kaemia, acute lymphatic leukaemia and/or chronic lymphatic leukaemia.
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30 ited to, tanmoxifen, ral oxifene, idoxifene, LY353381,
LY 117081, torem - fene, fulvestrant,
4-17-(2, 2-di net hyl - 1- oxopr opoxy- 4- net hyl - 2-[ 4-[ 2- ( 1-

wWel evd4r4dy| ) et hoxy] phenyl ] - 2H 1- benzopyr an- 3-RATYEITEFRY(107888

2, 2-di methyl - propanoate, _g4a.
4,4'-dihydroxybenzophenone-z,ﬂ-dinitrophenylhydrazone
and 35 SH646. WD 2009/ 049743 PCT/ EP2008/ 007888 - 49.

" Andr ogen receptor nodul ators" refers to conpounds

Wrhetpresést ddthiSoWdshareCdisd BRitabie fbheombtditiBge wath known anti-
androgens to the receptor, regardl ess of necha- nism

Exanpereagearfts ahssglerowre esicancenagents iockidertbe dakowing: oes-

finasteri det and t.her 5(x-reduct aE)e inhilb'{ﬁsorst. .

ntCAPARPERP Ofl'lﬂdéﬂ?ﬁta[e‘-‘:- FPER SERE MedyIgIsE o Cligog g cer-

AR ALBRRSSAERDRIR: addib! Ao fRFaRCiqdTE Bh A Siotein

refers to conpounds Ich interfere with or " inhibit

t tranbfardse inhatbitaret HG-CoA wductasesiogibitors, HI¥garotdasesinbibi-
chani sm  Exanples of such retinoid rece

; tor,. . . .
81 [Rveree Irapseriptas nkiRitass @nd fugper al'éﬂlﬁagfﬁr?s*s inhibitors.

S TUBITSSE AhEr A teat i R4ER6! daminsraton ai e
t sante tneds- ragibtoenaplheMiie sy aétgistiv effed df inhibiting VEGF in
N- 4- car boxyphenyl - retinam de. " %/t ot oxi ¢ agents"

r épEbinatiprowith srdigtherppyc hayebaen descagd inddgrart (see

PKA ' 5 through direct action on the cellular
fuwgﬁ?%,hﬁ#é}nhi bit or interfere with cell nyosis,

i ncl udi ng al kyl ati ng agents, tunour necrosis factors,
intercalators, mcrotubulin inhibitors and

t dp6i IBeerticstEerefarepisorrelates imifleesenef cympeundsasepsding to
BT e ARk hEM b S BRBAAEs ot for e

| oRbstaating of aah8@BhAeND fordhb tRIatmaRt BesolRf @AMUTYSWhER a
di bronodul citol, raninustine, fotenustine, neda-

pretriape uticallyi gffentive amaemd of laardmipouriept el fatrnoia | is admin-
TR G GBh A TR hePoFL s PBLS i roup
P1PERIoRE SRR PogpRS 2P BHgighereebbe Hioutator, 9 et
amorediceiptarmodulatirhy] pytotcinageitat) antiprobifenatwegagamtne)
gl uf osf am de GPX100, . o

( Premd-nreteins trensiesass whikitor neAME-Cod wouptase) inhibitpHi&im
| iy RSB blb, 2 Sl AECERl QM ABAPAHE 1b) hurther

angiogenesis inhibitors.

"Qestrogen receptor modulators” refers to compounds which interfere with
or inhibit the binding of oestrogen to the receptor, regardless of mecha-
nism. Examples of oestrogen receptor modulators include, but are not lim-
ited to, tamoxifen, raloxifene, idoxifene, LY353381, LY 117081, toremi-
fene, fulvestrant, 4-[7-(2,2-dimethyl-1-oxopropoxy-4-methyl-2-[4-[2-(1-
piperidinyl)ethoxy]phenyl]-2H-1-benzopyran-3-yl]phenyl 2,2-dimethyl-
propanoate, 4,4'-dihydroxybenzophenone-2 4-dinitrophenylhydrazone and
SH646.
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mne, arsenic trioxide, 1 -(11 -dodecylam no-1
0- hydr oxyundecyl )-3,7 30 di net hyl xant hi ne, zorubi cin,
i darubi ci n, daunorubicin, bisantrene, mtoxan- trone,

w) Joaser i n, pinafide, valrubicin, anrubicin,pcr/EP2608/007888
antineopl aston, 3'-de- 4
am no- 3' - nor phol i no- 13- deoxo- iO hydr oxycar m nonyci n,
annamycin, gala- rubicin, elinafide, MENLO755 and
4-denethoxy-3-deanino-3-aziridinyl-4 35

23007538 80T RSB Tl S o KEILP dtich Wibrtere with

rrblc ][mﬁmbtﬂej indinky &fi Sreirsgemetcithe npasplor aaegbrdlasmdiemenha-
sul fate
3msam laxajaavér%amdrmsaogpimwoﬁW@g}réup@é%qi%léﬂaﬁ@nde and

R Pl U BB BB amige, verozote
Byﬁa%‘%@eroﬁbrﬁde%éne crypt ophycin,
2,3,4,5, 6-pentafl uoro-N-(3-fl uor o- 4-
meR btixgig hecstpb encdeis s e frefessrial epmpobnds evhictbindarfeneeyith or

VN m“ri;&‘x H{sqtﬂg%lgi'nbixpﬂf@tinwﬂs o $a8 JReapiel srardlessiasimerhanismt
Egﬂﬁes Epggér?r indid %@éﬁcﬁrﬁ%culg Q'ir?cf? Bekarotene, treti-

tors are, or exa opot ecan, captanlné

l Ihbrn 13- s19tremidlc abldiblgtcﬁ?n@@é‘blnonc acid, a-difluoromethylornithine,
6- et hox%gropl onyl - 4' - O exobenzyl i denechartr eusi n,

9l hdRH3INrams-th- Mehw:oxyphemylbpymwmo@m N-4-carbexyphenyl-

i ne-2- (6H) propan- am ne,
retfﬁarfégg et hyl - 5-fl uoro- 2, 3-di hydr o- 9- hydr oxy- 4- net hyl
icitoledit fers t ds which I death primaril
ben o[ de] 89?3?‘?0 r%erSAf © %O fOlrJ]rélo? }szcnorelsué rj'ccﬁl ng [ n%-llg,r Y
1 B{retigh sifectiaclom o he celtwarefuaoction or lnh|b|t or interfere with cell

BRI RS PG BN AGNS, htaissies ous Gysisgtercalators,
A A S L 9

NE[xéﬂ(pies:TBf bytbtoxic agents include, but are not limited to, tlrapaZImlne

am no) et hy I% 9- hydr oxy- 5, 6-di et h I-6H—pyr|do[4 - b] car
baedeaeh caghemdin, ﬁgs@wlg@‘ ta&guegam, Hidamine, carboplatin, altret-

TP RERR PR Sbrplicie 8l FBA R PR R BTt s

5@1£ﬁm8oﬁalaplgtlﬂﬂQéﬁTozolomde heptaglatln estramustine, improsulfan
hydr of uro(3', 6, )naphtho( 3-di oxol - 6- one,

2 lasylatet hyfogifamld@xyl)mustme dlbrosp|d|um chloride, pumitepa, loba-
6p[}ﬁf51p§l tra Igﬁ{q;ﬁrx rrom{/rgltnhgl)s%lte)i?ﬂ,z%fctﬁx%rﬁegexﬁoshfam|<9e ncllsu—m
ebWhé@%M@%éﬂMVrﬂﬂ%b%@ihhﬁﬁb%n%?lggbﬁf‘h%g glufosfamide,

5-(3-am nopr opyl am no)
7 &I%)me(transyraﬁs(t@ﬂsyhﬂswwhemrmﬁ Bedinstihg}-nuedigmingz o
acri di n- 6-0 : T
NI Bt Al Rlops pPelimum 1 etraehiorige sdiausidimisner-
Omménér'%%Hrc“rrl}zSM@]Bt H‘}(H]Idedé%Waﬁﬁno 10:hydroxyundecy)-3,7-
N- (2- (di net hyl am no)'et hyl )acri di ne-4-car -
dimethylxanthine, zorubicin, idarubicin, daunorubicin, bisantrene, mitoxan-

trone, pirarubicin, pinafide, valrubicin, amrubicin, antineoplaston, 3'-de-
amino-3'-morpholino-13-deoxo-10-hydroxycarminomycin, annamycin, gala-
rubicin, elinafide, MEN10755 and 4-demethoxy-3-deamino-3-aziridinyl-4-
methyisulfonyldaunorubicin (see WO 00/50032).
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boxam de,
6-[[ 2- (di met hyl am no) et hyl ] ar ni no] - 3- hydr oxy- 7H- i ndeno|
2,1- 30 c]quinolin-7-one and di nesna. "Anti

Wor0p9/94874t i ve agents" include anti sense RNA R6Gd/HHY8/007888

ol i gonucl eotides such as G33439, ODN698, RVASKRAS,
GEM231 and |1 NX3001 and anti- netabolites such as

enoci t abi ne, carnofur, tegafur, pentostatin, doxifluri
35 dine, trinmetrexate, fludarabine, capecitabine,

gEkgmm@d)bﬂmcréwb@hﬂmI'ﬂl@ltor@CﬁﬁtﬂEﬂ@b@chtﬁaQélt Qe messdfatien
drate, raltitrexed, paltitrexid, emtefur,

a‘%dﬂdehvﬂmd%&epm&reormmaw@mtmed@@e@%@u rhizoxin,

P&%@@%Sﬁ&@%gﬁlggﬁ@nate rflrlértl 09 0497 é’}:ztlnd R109881
2 BMS v a1 Wit et %rypﬂ@ﬁ%?t‘?ﬂ t2 QWSG r{tﬁfllﬁé’roa‘sl (3-fluoro-4-

di hydr obenzof uryl)sul Tonyl I chl or ophenyl ) urea
, madhxyrdenyl)banzenesulfonamide, anhydrovmblastlne N,N-dimethyl-L-

gaw‘-ﬁ-é/@mﬁaieé*w@%??&ﬁ@%i‘?@%éﬁwé Uhihimek; Tk

din, troxacitabine, 4-[2- amno4oxo- 4, 6,
7 tetrahydroBH—pyrlmldino[54 b]-1,4-t h

[ a’nporsoﬁa@rhsé Philsitdrylare - 2r exaniple, itepoteoyh - hy@iptaamec iri-
acid, am nopterin, 5-fluorouracil, alanosine
11\0%[&3 can, 6-ethoxypropionyl-3' 4'-0O-exobenzylidenechartreusin,

| az a?ﬁ{&gcﬁwmé}}wgf"ﬁ't Mﬁol%@gﬂﬂé}én&ﬁe%?sﬁ)p}&p%-
(Anfing. ﬂaﬂim@-@t@{ﬂ?m:ﬂ&oﬂo 6-3- ﬂih@ﬂrcﬁgmy@@@iy 4-ragthdll- et EaH-

swai nsoni ne, |o 10 trexol déxrazoxane, methi oni nase,

2beoy@[|de]m1rarcm[6x‘} b\ﬂ]erMmrthi/ Pbiounatineat G BRI .dbirskgne,
t ' d | dehyde thiQ-

RGP ot N RS B R 20 3 e 2o, i e

Nl epe! BRBDY15 RNBES4S CtBpeNHE fﬁ@?bﬁé& @éﬁlsés.aéaésbbu-

those |isted under "angi ogenesi s nhi bi tors®, such
agoxans tddinethylamidot 2l rdeoxysioppssles &l 33dn &bs[2- e:imbtra&

B RS BheocE BT b L5 i ot oo
e
enaethylemmdm]etrq,b]k54[4-hydlfox§/k335+d1ﬂmeb\dxqpEeny’i] Elﬁaﬁ Baiaeg hexo-

GF- bet a- nedi at e g\rovvthlnl bition is test

cewgofwo@ He:6 UHQPB o(%erdlal 3cdipxoli-prent$- m@tﬁvléngsmw
B0 Rk n SR BBt g Bithfe-amine-
C@ﬂwwanﬂﬁ@]beﬁhﬁ[gmdqMnﬁbllﬁe—'éu‘ﬂ[ﬁ@@mnblm efrﬁmbpmiamtrim)
7 10 dlhydroxy 2-(2-hydroxyethylaminomethyl)-6H-pyrazolo[4,5,1-de]-
acridin-6-one, N-{1-[2(diethylamino)ethylamino]-7-methoxy-9-oxo-9H-thio-
xanthen-4-ylmethyllformamide, N-(2-(dimethylamino)ethyl)acridine-4-car-
boxamide, 6-[[2-(dimethylamino)ethyllarnino]-3-hydroxy-7H-indeno[2,1-
clquinolin-7-one and dimesna.
"Antiproliferative agents” include antisense RNA and DNA oligonucleotides
such as G3139, ODN698, RVASKRAS, GEM231 and INX3001 and anti-
metabolites such as enocitabine, carmofur, tegafur, pentostatin, doxifluri-
dine, trimetrexate, fludarabine, capecitabine, galocitabine, cytarabine
ocfosfate, fosteabine sodium hydrate, raltitrexed, paltitrexid, emitefur,

tiazofurin, decitabine, nolatrexed, pemetrexed, nelzarabine, 2'-deoxy-2'-
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whi ch conprises 0.5%of FCS and 1 ng/m of TGF- beta,
and the test 30 substances are added in defined
concentrations, generally in the form of dilution

WIEI®849MX h 5-fol d steps. The concentrati on GCTER2008/007888

solvent DMBO is constant atz0Q.5% After 48 hours,
Crystal Violet staining of the cells is carried out.
After extraction of the Crystal Violet fromthe fixed
cells, the absorption is neasured

Sﬁﬂéth{zlﬂfé?@c?ﬁaﬁhé' A Uororlet PN dbbx @ Ttigne, Re[sugest as

a quantitative neasure of the adherent "cells present
adihydholserfoftityts alédnyljpN'e(3.4-dichddrophenyliurgar N6-[4tdeaaxyed-

Wﬁﬂ%ﬁﬁ% HELadek i olpYiRRiRe bl Slcet i Lrvdhngtipets-
3 Pfemds §d@rﬁ|net$ﬁ|dlﬁg"&télh9§clefn Iiska ﬁ?atb?ﬁé”@- BRfino-4-oxo-

ects ermtte ten Wrkungen 5 The ki nasé a say i s
c 6,7 Sitatuahydso-3Bdpymehidirfd] 5ghtp]L anahamm@ y|$3) athylr25-thie-
GST- ALK5, 439 nM of GST- SMA an ATP (wWth é‘(e)
0 "oy}-- agB‘PaArﬁPP%WBteHPe51ﬂHé‘[FBH?%'H E]'?P%S”i‘%ﬂa‘! agRly ik

of

0 eBBm kYl aroi-o-hrebhaliid 1 o7 de fbrbBidie;
Sl@bﬂtﬁomte{t@db@aiwm@emkhﬂ yRieedic atid3édief ewalifsdnirme, |6'||"rr@
reaction is stopped using 25pl of 200 mM EDTA sol ut i on,

f itexot, dlextaanxane suethiehinase r SavaneraieaxuiNA-palnaitoykd -B-D-

0 2Bap AR QG BV sR R S J-ARROP e - Bl Ve Rich e inS

T@,@ﬁ%&rbazaﬁ@ "V\%ﬁrd‘fﬁ’ér\éﬁﬁe @gen&ala%d thﬁﬂietrﬁbﬁ@clBﬁél an’u—

Table 1: Inhibition of TG~ Dbeta 20 Conpound No. |C5

[ horias] to graw't fatarsmtber tHaAaBOSeJmtea e “an@ogenesmm
ow, all ten‘geratures are

H‘ﬁi E&‘?r@d jughas ﬁfﬁq%‘ém?& ) “Habgbs genes; Such as
g@@vmﬁdrpébﬂ bé‘%‘é‘ﬁvé’r@da\ﬁ??&%mﬂﬁéﬁf virs- ﬁ%@%ed fgene transfer

cessary, the 'S usted, I f necessary, to val ues
bésew bl Ratemd NIDB @&&)éleﬂgemmple)

Cellular assay for the testing of
TGF-beta receptor | kinase inhibitors

As an example, the ability of the inhibitcrs to eliminate TGF-beta-mediated
growth inhibition is tested.

Cells of the lung epithelial cell line Mv1Lu are sown in a defined cell
density in a 96-well microtitre plate and cultivated over 16 hours under
standard conditions. The medium its subsequently replaced with medium
which comprises 0.5% of FCS and 1 ng/m! of TGF-beta, and the test
substances are added in defined concentrations, generally in the form
of dilution series with 5-fold steps. The concentration of the solvent
DMSO is constant at 0.5%. After 48 hours, Crystal Violet staining of the
cells is carried out. After extraction of the Crystal Violet from the fixed
cells, the absorption is measured spectrophotometrically at 550 nm. It
can be used as a quantitative measure of the adherent cells present

and thus of the cell proliferation during the culture.
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the constitution of the end product, the m xture is
extracted with ethyl ace- tate or dichloronethane, the
phases are! separated, the organic phase is dried over

waptoyrosasl f at e and evapor ated, and the produdtCTi/EP2008/007888

purified by 35 chronatographﬁzon silica gel and/or by
crystallisation. Rf values oh“silica gel; eluent:

et hyl acetate/nethanol 9:1. WO 2009/ 049743

PCT/ EP2008/ 007888 - 53 Mass spectronetry (MS): El

(el ectron i npact ionisation) M FAB (fast atom
bonbardnent) (MtH)' ESI (el ectiospray ionisation)
(MrH) ' APCI - M5 (at mospheric pressure chenica

iolni Statl on - nass spectromstry) ) ntio
élgrij iriMPi en

Min AB=0565 t =44mn AB= 2575 t=4.5 min
tot=5.0 mn: AB=0:100 Flowrate: 3.00 M/ mn EI uent
A: i + %o

E|Tl51€ lﬁ%§e ggse%oéi m%d:éu{%é gég/o% p%’%pli %%I %gth 220
Ni312Z0 nVRSF G3T-ABKS VB P ANPHOESTASMADY ER2GABIMDO7ABE (bvdth

LC- M5 _corg?iti ons Hew ett Packard HP 1100 series system
wil JHE I TBIATWwed) reatngubated; ipri totala@lrae of 35p! (Z0 mM of

e !Jrgﬁgﬁgﬁf R i RN B5mWPEFURCE P Rim BB THO W1 9 GBsa, pH

7.4) without or with test substance (5-10 concentrations) at 30°C for

45 min. The reaction is stopped using 25! of 200 mM EDTA solution, fil-
tered with suction at room temperature after 30 min, and the wells are
washed with 3 times 100 pl of 0.9% NaCl solution. Radioactivity is meas-

ured in the TopCount. The ICs, values are calculated using RS1.

Table 1: Inhibition of TGF-beta

- CompoundNo. | ICs0 [molf] B
"A30" ! 6.3 E-08
"AS3 | 24 EQ7
1
L 11A16u lE 29 E-07
HA41U l 18 E-OT

Above and below, all temperatures are indicated in °C. In the following
examples, “conventional work-up” means: water is added if necessary, the
pH is adjusted, if necessary, to values between 2 and 10, depending on
the constitution of the end product, the mixture is extracted with ethyl ace-
tate or dichioromethane, the phases are: separated, the organic phase is
dried over sodium sulfate and evaporated, and the product is purified by
chromatography on silica gel and/or by crystallisation. Rf values on silica

gel; eluent: ethyl acetate/methanol 9:1.
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vol tage: 60 V; gas tenperature: 300C, DAD: 220 nm Flow
rate: 2.4 mM/mn. The splitter used reduced the flow
rate for the M5 after the DAD to 0. 75ml/ m n.

WEDAPAI97Chr onol i t h SpeedROD RP- 18e 50-4. 6 Sdf(\iféﬁltlﬂﬂﬁfﬂﬂ"’s’is
Li Chrosoly grade from Merck. KgaA Sol vent A: H20 (0.01

% of TFA) Solvent B: ACN (0.008% of TFA) 15 G adient:
20% of B--*100%f B:Omn to 2.8min 100%of B: 2.8 mn
to 3.3 min 20 100% of B -4 20%of B: 3.3 min to 4 mn
Tivagsed mydtiopmetty (WMS):Rf  Eaigctesrd inMyadt ickatatidd)yNhdi cat ed
in the follow ng exanples are the nmeasurenent results

of the LC- M5 neasur ementAB (ast@tamdrembaigepeity(M+H)

reacti on schene for the d of the

for rru: a 20 1 in which gﬁgé@éﬁgﬁé%gﬁ‘@@g”ﬂ% 35 WO

2009 NS 6 BT ERZ HRALOR7 SfdinicS) Mgt Pas Shcimimety)
90C ~ NS ~N ~N H2N S

IGM+H)| 5R, 10 C,,,yNHz NOOK; iNHZNR/.N O- O SN
N'ﬁe\tentlon time Ry [min]: Determination i carried out by HPLC

Column: Chromolith SpeedROD, 50 x 4.6 mm? (Order No.
1.51450.0001) from Merck

Gradient: 50min,t=0min, AB=955t=44 min: A:B=25.75,
t=45mintot=5.0min: A-B =0:100

Flow rate:  3.00 ml/min

Eluent A:  water + 0.1% of TFA (trifluoroacetic acid),

Eluent B:  acetonitrile + 0.08% of TFA

Wavelength: 220 nm
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HzN S NHS zNz H Y 0 15 "r Preparation of

3, 6-di am no- 4- benzof ur an- 2-yl - 5- cyanot hi eno[ 2, 3- b] pyri -
di ne- 2-carboxanm de ("Al"): 20 1.1 Firstly, 2.685 g of
weatoomonray il e and 4. 196 g of cyanot hi oacet am RIE/ERUER/007888
added to a solution of 6.0 gsgf

benzof uran- 2- car boxyal dehyde™ ("E1") in 200 m of

et hanol . 203.2 pl of piperidine is then added, the 25
resul tant red-brown suspension is boiled at 90C for
three hours and subsequently stirred at room
tenperature for 16 hours. The precipi- tated materi al

( €3 -MSwceanditiorsge crystals) are separated of f, washed
wi t h et hanol and di chl oronmet hane and dried, giving

8.,1530 f i f ) i .

o Hetnian Patwalty BP0 S5de< systemanitn thestolwing tsaturesi ioo.
> SgEn L ERARBRLY UpIE ook soap 10051008 me: ragmentation
3.vbolitdgea8hunyghs terapatatete: G80°OeDABaRROhrhur t her wi t hout

purifica- tion. 35 1.2 One equival ent of aqueous

pat assi um :R/dr oxi de sol ytion and 320 ng of
2 How saigadet avimie. hhe saifitrrdised redysed thefowirate fpr dheMS

L:éztgﬂﬁ% B m_%gﬁﬁ/r%gms PCT/ EP2008/ 007888 -56 ("1")

ared in acCordance with 1.1 in 15 m of DWMF. After

oo lumey ChremeliaSpawd ROD RP- 18 53-4i6/m hydr oxi de
solution is again added, and the m xture is stirred at

r colyerdnbiEhuesnle ofage renhercek K@Gaé pre- cipitate is
S r d , e i,t h wat er and di chl or onet hane
a%)%%ﬁg}lkg%é(gmf)gﬁlgﬁ ng of white powder of

2T BB ANQ O TOBRA HATFA) _

yl - 3, 5-di cyanopyri di n-2-yl sul fanyl )acetam de ("2"). 1.3
433 nmg of "2" is dissolved in 10 mM of DM, 483 pl of
18%0 a%urg_ous 10 pot assi um hydroxi de sol uti on KOH are
adf@d®*™nd the mixture is stirred at roomtenperature

foipof R¥ B NOYEG, St ey 88 il sol ution
100% of B: 2.8 min to 3.3 min
100% of B — 20% of B: 3.3 min to 4 min

The retention times Ry [min] and M+H™ data MW indicated in the following

examples are the measurement results of the LC-MS measurements.

Example 1

General reaction scheme for the preparation of compounds of the formula
|l in which R” and R® each denotes H:
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changes to a deep-red colour. Flake ice is subsequently
added, with an orange precipitate formng. The
precipitate is separated off, 15 washed with water and
Wer 1089049g43vi ng 325.8 ng of orange-red powder PRSFI/EP2008/007888
3, 6-di am no- 4- benzof ur an- 2- ykg5- cyanot hi eno[ 2, 3- p] pyri d
i ne-2-car- boxamde ("A"). TH NVR (500 MHz, DMSO- d6)
b(ppm:7.85 (1H, d), 7.77 (1H, d), 20 7.55 (1H s), 7.5
(1H, t), 7.47 (2H, br, NH), 7.42 (1H, t), 7.09 (2H,
br, NH2), %E\Q/%ﬁH br, NH2). 25 O H2ZNY "Al OTrN

0

H2 N N efolét ANg e oftai nged an ogosly
on changﬂéN of "EL" wi tsh, 903@ a” ?\/ * QJ P 2
4, 58di nét hyl f ur an- 2- car barﬁehydeJAz Lo

5- ngt hyl funén/UZ\\\qar bal dehyde M‘A*mOQ/ 049¥43™

PCT/ EP2008/ 007888 -57 5-et hyl fur anH2 car bal dehyde

"A5", benzof uran-2-carbal dehyde " A6" o

5-vi nyl benzo- 1, 2, 5-t hi adi azol e "A7",

1-nethyl -2-vinyl-1 Hindole "A8", 5

5- net hyl - 2-vi nyl benzof uran "A9",

benzot hi ophene- 2- car bal dehyde "A10",

2, 3-di hydr obenzo-1, 4- di oxi n- 6- car bal dehyde "All

benzo-1, 3-di oxol e-5- car bal dehyde "Al 2", 10 1-nethyl -

H benzoi m zoI e- 2- carpal defiyde _NAl 3" 1-met hyl g R[

H i ndazo z car bal dehy‘\dew/‘ -

i m dazo| 192 aj pyr| di ne- 2- &\ar al dehyde “ALE" ;&J/\/“ \I
benzot hi-azol e- 2- car bal dehyde " mi.6"

" NW)

0

Preparation of 3,6-diamino-4-benzofuran-2-yl-5-cyanothieno[2,3-b]pyri-

dine-2-carboxamide ("A1"):

1.1 Firstly, 2.685 g of malononitrile and 4.196 g of cyanothioacetamide
are added to a solution of 6.0 g of benzofuran-2-carboxyaldehyde
("E1") in 200 ml of ethanol. 203.2 ul of piperidine is then added, the
resultant red-brown suspension is boiled at 90°C for three hours and
subsequently stirred at room temperature for 16 hours. The precipi-
tated material (yellow and orange crystals) are separated off, washed
with ethanol and dichloromethane and dried, giving 8.1530 g of a
mixture of 6-amino-4-benzofuran-2-yl-2-thioxo-1,2-dihydropyridine-
3,5-dicarbonitrile and 2,6-diamino-4-benzofuran-2-yl-2H-thiopyran-
3,5-dicarbonitrile ("1"), which can be reacted further without purifica-

tion.

1.2 One equivalent of aqueous potassium hydroxide solution and 320 mg

of 2-chloroacetamide are added to a solution of 1.0 g of the mixture
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15 benzo[ b] t hi ophene- 5-car bal dehyde "Al 7",
3-net hyl - 3H i m dazol e- 4- car bal dehyde "Al 8",
2- met hyl - 5- phenyl f ur an- 3- car bal dehyde "A19",
WO /M dls oxazol e- 3- car bal dehyce "20". 20 No.P(SVERPOV&MOESSS
and name MW H2N 25 "A2" ~" ~gN 327.4 " H2N g, , N, NH2
3, 6- D am no-5-cyano-4-(4,5-dinethylfuran-2 1)thieno
2,3-b] pyridine-2_carboxam de PLC-Ms: [MtH 328 11
H NVR (500 MHz, DWVSO-d6) 6(ppm:728 30 (2H, br, NH2),
6. 98 (‘2M) phypar®i?) acéor8ahddiwits, 1.1 15mBdf MIKIF, After one

NH2)

PCT/ EPRO0SITDegg8alesto

2.33 (3H, s, CH32 03 3H, CH3 35 WD 2009/ 049743
pafasgiNMNNYdigxide-salytiorsis agaip Rdded,

Dhi onang b8 R Bed AP aah (BBt i 3B s A he pre-
H NVR {diaie M‘Bepd?é@@@\‘@)wé’émrth %a?ér arﬁ@ﬁ'&chhﬁror‘r@tﬁa\ne and
7.038 (2H br, NH2) 6. 98 (1 ) ( )

6. 28 (dzied, gw;ng\m—@z mg20f4\2hl¢eplpwder BlBZ{iﬁ aHZrNo 4- benzofuran 2-

1.3

yl-3,5-dicyanopyridin-2-yisuifany')acetamide ("2").

433 mg of "2" is dissolved in 10 ml of DMF, 483 ul of 10% aqueous
potassium hydroxide solution KOH are added, and the mixture is
stirred at room temperature for four hours, during which the solution
changes to a deep-red colour. Flake ice is subsequently added, with
an orange precipitate forming. The precipitate is separated off,
washed with water and dried, giving 325.8 mg of orange-red powder
of 3,6-diamino-4-benzofuran-2-yl-5-cyanothieno[2, 3-b]pyridine-2-car-
boxamide ("A1").

1H-NMR (500 MHz, DMSO-d6) &(ppm):7.85 (1H, d), 7.77 (1H, d),
7.55 (1H,s), 7.5 (1H, 1), 7.47 (2H, br, NH2), 7.42 (1H, t), 7.09 (2H, br,
NHZ2), 6.19 (2H, br, NH2).

C_~
H,N
IIA1"
O S
HN S =

The following are obtained analogously on exchange of "E1" with

4.5-dimethylfuran-2-carbaldehyde "A2",
5-methylfuran-2-carbaldehyde "A4",



15 AS O ~ 327.4 HzN S N NHz 3,

6- Di am no- 5-cyano-4-(5-ethyl furan-2-yl)- thieno 2,3-b
ridine 2-carboxam de HPLC-Ms: [ MtH 328 1H NWR (500
wWdHoo/DWBR d6) b(ppm: 7.30 20 (2H, br, NH2),rCi/ORo¢s2H;888
br, NH2), 7.00 (1H d), 3.4,(1H d), 6.29 (2H br,
NH2), 2.78 (2H, q, H2), 1.26°(3H, t, CH3) IJ H2N 25
"A6" O N 349.4 H2N S Nf NH2

3, 6- Di am no- 4- benzof ur an- 5-yl - 5- cyanot hi eno

|2 3 slanhoiene Sapidaae de HPLC 1S [V 350 30
1H NWMR (500 MHz, DMBO-d b(ppm): 8.15 1H, d), 7.91
(1H, b)enzdfusah Qlcbarbaﬂj,thd@flAﬁlH m, 7.28 (2H, br,

NEé% SoiPoSE 1 hTaac et/ F%SE/ 007885 59, NS N

|3 6- 01%%3/1\2@”%' 1@%@&%' ‘adi azoI 5-yl-5- ¢

anot hibemetr)-2- \bnylbdnztﬁuﬂam‘aﬂigjoxam de
benzothiophene-2-carbaldehyde "A10",
2,3-dihydrobenzo-1,4-dioxin-6-carbaldehyde "A11",
benzo-1,3-dioxole-5-carbaidehyde "A12",
1-methyl-1H-benzoimidazole-2-carbaldehyde "A13",
1-methyl-1H-indazole-3-carbaldehyde "A14",
imidazo[1,2-a]pyridine-2-carbaldehyde "A15",
benzothiazole-2-carbaldehyde "A16",
benzo[b]thiophene-5-carbaldehyde "A17",
3-methyl-3H-imidazole-4-carbaldehyde "A18",
2-methyl-5-phenylfuran-3-carbaldehyde "A19",

5-methylisoxazole-3-carbaldehyce "20".

. No. Structure and name MW
= ot
AN

=
: 0.7
| H, N {
‘ 0 . A

"a 5 / ~ TN ! 327.4
A2 >k ,U /[

; HN s N~ “NH

5 |
3,6-Diamino-5-cyano-4-(4,5-dimethylfuran-2-
yhithieno[2,3-b]pyridine-2-carboxamide

HPLC-MS: [M+H] 328

1H-NMR (500 MHz, DMSO-¢6) 5{ppm):7.28
{(2H, br, NH2), 6.98 (2H, br. NH2), 6.9 (1H, s,
CH), 6.34 (2H, br, NH2), 2.33 (3H, s, CH3),
12.03 (3H, s, CH3) _ %
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HPLC- ME:

[MFH 368 1 H NVR (500 MHz, DMBO-d6) b(ppm:

8.35 10 (1H, s), 8.29 (1H, d), 7.77 (1H, d), 7.38 (2H,
br, NH2), 6.98 (2H, br, NH2), 5.76 (2H, br, NH2) H2N
WIB20088397Q N 362.4 ~ 1 HZN S N H 2 PCT/EP2008/007888
3, 6-Di am no-5-cyano-4-(1-nethggl -1 Hindol-2- |)thieno
2, 3-b] pyridine-2 _carboxam de HPLC-Ms: [MrH 363 20 1
H NVR (500 MHz, DVSO-d6) b(ppm): 7.69 (1 H n), 7.61
(1 H nm, 7.42 (2H br, NHR), 7.31 (1H m, 7.17
(1H, M, 7.001 (2H, br, NH2),.6.82 (1H, s), 5.66 (2H,
br, NH2), 3.56 (3H, s, N-C%ﬁ\(% "A9" H2N 363.4 H2N S
N NH2 30 3, 6-Di ami no-5-cyang- 4-(5- et hyl benzof uran- 2-
Ithieno 2,3-b ridi ne 2- ga{box m de HPLC- VS| [ MHH] 364
1 H-NNII-DR‘{SOO MHz, =N 63 (1 H, 21?9; 61
(1 H 46(1H $ : (ﬁbr NH2)|, 7. (1H
. 7.08 (2H, br, S.Z% 5 br, NH2), 2.45 3H,
s CH3) 35 WD 2009/ 029743 PCT?‘EPQ&)‘?)B/ 007888 | -60-- S H
2 N "A10" 0] 3BDdminc-5-cyano-4-(5-methylfuran-2-yl)- 3
i thieno[2, 3-b]pyridine-2-carboxamide
| HPLC-MS: [M+H] 314
1H-NMR (500 MHz, DMSQ-d6) 6(ppm): 7.31
(2H, br, NH2), 7.038 (2H, br, NH2), 6.98 (1H,
d), 6.44 (1H, d), 6.28 (2H, br, NH2), 2.42 (3H,s,
CH3)
| {
Ve
0 .
| HN N :
| A5 om T\\\\\N 327.4
| HN ST,
i 3,6-Diamino-5-cyano-4-(5-ethylfuran-2-yl)-
thieno[2,3-blpyridine-2-carboxamide
HPLC-MS: [M+H] 328
1 1H-NMR (500 MHz, DMSO-d6) 8(ppm): 7.30
| (2H, br, NH2), 7.03 (2H, br, NH2), 7.00 (1H, d),
6.46 (1H, d), 6.29 (2H, br, NH2), 2.78 (2H, q,
CH2), 1.26 (3H.t,CH3) B
"AB" 349.4
3,6-Diamino-4-benzofuran-5-yl-5-cyanothieno-
3 [2,3-b]pyridine-2-carboxamide _
HPLC-MS: [M+H] 350
1H-NMR (500 MHz, DMSO-d6) 5(ppm): 8.15
(1H, d), 7.91 (1H, s), 7.80 (1H, m), 7.41 (1H,
m), 7.28 (2H, br, NH2), 7.09 (1H, m), 6.94 (2H,
br, NH2), 5.57 (2H, br, NH2}
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5N HZN S N~ ~NHZ 3, 6-Di am no-4-benzo[b]th i

ophen- 2-vyl
HPLC- VES:

W8) 2049/04904Y 1H,

m,

br, NH2) O

-5-cyan o-

7.42 (2H, br,

m, 8.01 (1H n), 7.76 (1H, s),
NH2) , 7. 035%2H br, NH2),

0 15 "AI1" 0O H 2

thieno 2,3 b ridine-2-carboxam de
[ MH 366 1H NWR (500 WMHz, DMSO- d6) b(ppn:

P TBRP20@RH)0 7888
5.92 (2H,

367.4 HzN SN NH2

3, 6- Di am no- 5- cyano- 4- (2, 3-di hydrobenzo- 1, 4- di oxi n-6

[Ythieno 2,3-b p ridine-2-carboxam de 20 HPLC- ME:
[ MtH] 368 /Lo 25 H2N r " A12" ON\—S ~N | 353.4; HZN NNH2
3, 6-Di am not 4- benzo- 1, 3- di oxol i5 ;yl -5-cyano t hi eno
2, 3-b pdi nel 2- car boxam de L [ MtH 354 30
11H NWR (500 MHz, DWMSO-d6) b . 7.25 (2H, br, NH2),
7.10 (2H, nm), 6.94 (2H HN, Nf2)," 93 (1 H/ m, 6.17
(LH $76/14 (1 H 9, 5 2009/ 049743367.4
PCTI EP20081007888 - 6 Ly—N N
HN ST
; 3,6-Diamino-4-benzo-1,2,5-thiadiazol-5-yl-5-
5 cyanothieno|2,3-b]pyridine-2-carboxamide
l HPLC-MS: [M+H] 368
| 1H-NMR (500 MHz, DMSO-d6) d(ppm): 8.35
‘ (1H, s), 8.29 (1H, d), 7.77 (1H, d), 7.38 (2H, br,
. NH2), 6.98 (2H, br, NH2), 5.76 (2H, br, NH2)
‘r 2
: ,N\(B
» At H:N !
A8 6 ) A Sy 362.4
HN 87 “NH,
3,6-Diamino-5-cyano-4-(1-methyl-1H-indol-2-
. yhithieno[2, 3-b]pyridine-2-carboxamide -
HPLC-MS: [M+H] 363
1H-NMR (500 MHz, DMSO-d6) &(ppm); 7.69
' (1H, m}, 7.61 (1H. m), 7.42 (2H. br, NH2), 7.31
(1H, m), 7.17 (1H,m), 7.01 (2H, br, NH2), 6.82
{(1H, s), 5.66 (2H, br, NH2), 3.56 (3H, s,
N-CH3) o o
/ |
72 |
0.7
"AG” 363.4

t

H,N ;
0 ; 2
\S 2/* | \fN
HN 87N NR,
3.6-Diamino-5-cyano-4-(5-methylbenzofuran-2-
yhthieno[2,3-b]pyridine-2-carboxamide

HPLC-MS: [M+H] 364
1H-NMR (500 MHz, DMSQ-d6) 5(ppm): 7 63
(1H, s), 7.61 (1H, m), 7.46 (1H, s), 7.44 (2H, br,
NH2), 7.29 (1H, m). 7.08 (2H, br, NH2), 6.17

(2H, br, NH2), 2.45 (3H, s, CH3)}




5 "A13" N 363.4 HS N NH2
3, 6- D am no-5-cyano-4-(1-nethyl-1 H
benzoi m dazol - 2-yl )t hi eno[ 2, 3-Db] pyri di ne- 2-
WM de 1 H NVR (500 MHz, DVBO- d6) b( pprfCT/ER2998/00G888
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(1H,d), 7. 77(1H,d), 7. 60( 2H, brgh2) , 7. 45 (1H, nm), 7.39
(1H, m, 7.12 (2H, br, NH), 5.98 (2H, br, NH2), 3.77
(3H, _CH3) __ N~ NYC H2N 15 "A14" ON 363.4 H2 NS
NY NH2 13, 6-Di ami no-5-cyano-4-(1-nethyl-1 H i ndazol - 3-
| thjeno 2,B-1 ridine-2-carbgxani de 20 HPLC|MS: [I\/H—ﬂ
364 N\ N |25 H2N "A15" 0 %49.4 H2N N' NHZ |
3, 6-Di am no- 5- cyano- 4-i m dazgfd, 2- a] pyri di n-2-, f
~l t hj eno 22| 3- bj pyri di ne- 2- gar poxam de HPLC- V5. [ MtH|
350 B30 1H NWVR (500 MHz, HINVEO-w6) b(ppm: 8.75 (1H d),
8.54| ("AHP"s), 7.73 (14, d 745 H m, 7.304524, |
br, NH2), 7,18 (2H, b . T09 MH, m, 6.96J2H, br,
NH2) | 35 WD 2009/ 049 ﬁ /'907888
2 NH,
3,6-Diamino-4-benzo[b]thiophen-2-yl-5-cyano-
thieno[2,3-b]pyridine-2-carboxamide B
HPLC-MS: [M+H] 366
1H-NMR (500 MHz, DMSO-d6) 5(ppm): 8.14
(1H, m), 8.01 (1H.m), 7.76 (1H, s), 7.52 (2H,
m), 7.42 (2H, br, NH2), 7.03 (2H, br, NH2),
5.92 (2H, br, NH2) .
o
‘ A1 o SV 367.4
HN ST Sy Wh,
, 3,6-Diamino-5-cyano-4-(2 3-dihydrobenzo-1,4-
| dioxin-6-ylithieno[2, 3-b]pyridine-2-carboxamide
| HPLC-MS: [M+H] 368
J 1
ﬁ‘/ﬁ
L
H,N 4
"A12" 8 oA 353.4
200 |
AN STSNTTNR, |
|

3,6-Diamino-4-benzo-1,3-dioxol-5-yl-5-cyano-
thieno[2, 3-bpyridine-2-carboxamide

6.93 (1H, m), 6.17 (1H, s), 6.14 (1H, s), 5.78

HPLC-MS: [M+H] 354
1H-NMR (500 MHz, DMSO-d6) 5(ppm): 7.25
(2H, br, NH2), 7.10 (2H, m), 5.94 (2H, br, NH2),

(2H, br, NH2)




10

15

20

25

30

35

-62 SN~N HzN A16 0 366.4 5 N HzN S N, NH2

3, 6- D am no- 4- benzot hi azol - 2-yl - 5-cyanot hi eno- 2, 3-b

ridi ne-2-carboxam de HPLC-Ms: [ MtH 367 1H NWVR (500
WHO0/DWBO- d6) | (ppm: 8.33 10 (1H, d), 8- 24(TIER2008/007388
7.69 (1H, t), 7.64 (1H, t),_g¢54 (2H br, NH2), 7.10
(2H, br, NH2), 5.99 (2H, br, NH2)_ S i 15 HzN "A17"
0 N365.4 HzN S N NHz

3, 6- Di am no- 4- benzo[ b] t hi ophen-5-yl -5-cyano thieno[ 2,3

b] pyri di ne R-carboxam de HPEGMS: [ MrH 366 20 1H NWR
(500 Mz, DMBO d6) b(ppn: é\ (1 H d), 8.03 (1 H,

s), 7.93 (1 H d), 7.57 (1 7.45 (1 H, d), 7.30
(2H, br, NH2), 6.94 (2H, br - 58 (2H, br, NH2 N
25 HzN JIY~~ i "AL18" Qy/n Ve 313 3 HZN' S N NHz 3,

6- Di anj,ng; 5¢ cyano- 4- ( net hyl - 3H- ki dazol - 4-yl )t hj eno
2,3-b p SI di ne2- car bo%gm de /Sq SN 3]

HN 87 SNk,

3,6-Diamino-5-cyano-4-(1-methyl-1H-
benzoimidazol-2-yl)thieno[2,3-b]pyridine-2-
carboxamide
1TH-NMR (500 MHz, DMSO-d6) &(ppm). 7.82
(1H, d), 7.77 (1H, d), 7.60 (2H, br, NH2), 7 45
(1H, m), 7.39 (1H, m), 7.12 (2H, br, NH2), 5.98
(2H, br. NH2), 3.77 (3H, s, CH3)

"A14” OWN 363.4
' HN S i

| 3,6-Diamino-5-cyano-4-(1-methyl-1H-indazol-3-
ylithieno[2,3-b]pyridine-2-carboxamide

HPLC-MS: [M+H] 364

> N
"A15 N | 349
’ 0 l A A 49.4
A0,
HN 87N NR,

3,6-Diamino-5-cyano-4-imidazo[1,2-alpyridin-2-
_ylthieno[2,3-b]pyridine-2-carboxamide
HPLC-MS: [M+H] 350
TH-NMR (500 MHz, DMSO-a6) 8(ppm): 8.75
(1H, d), 8.54 (1H, s), 7.73 (1H, d), 7.45 (1H,
m), 7.30 (2H, br, NH2), 7.18 (2H, br, NH2),
.09 (1H, m), 6.96 (2H, br, NH2)
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HPLC- M5: [ M+11] 314 35 WD 2009/ 049743
007888 -63-- H N "A19" 389.4 5 N H2 s
| - furan-3-

PCT/ EP2008/
NNH2 3, 6-Di

WQ HO¥M9748 3-b ri di ne- 2-carboxanmi de 10 F 03 NCTKEP2AGRYIO7ESS

O0314.3 N

am no- 5- cyano- 4- ( 2- et hyl - 5- pheny
S N I AN 3, -62 -

6- Di am no- 5- cyano- 4- ( 5- net hyI i soxazol - 3-yl) -
2,3-b ridine-2-carboxam de HPLC-MS: [M-H 315 1 H NWR

(500 MHz, DMBO-d6) b(ppm): 7.44 (2H br, NH2),
(2H, br, NH2), 6.71 (1H, s), 14 2H, br, NH2),
2.57(3H.s, CH 20 25 30 § 2009/ 049743

PCT/ EP2008/
z + 05 S

A16

007888 -64- Exa
NNz HS _ N TE/Q

2NH NR/

>~
HzN 8 N~ NH2

3,6-Diamino-4-benzothiazol-2-yl-5-cyanothieno-
[2,3-b]pyridine-2-carboxamide

15 thi

eno

7.05

NNRNCOC

366.4

HPLC-MS: [M+H] 367

1H-NMR (500 MHz, DMSO-d6) &(ppm): 8.33
(1H, d), 8.24 (1H, d), 7.69 (1H, 1), 7.64 (1H, 1),
7.54 (2H, br, NH2), 7.10 (2H, br, NH2), 5.99
(2H, br, NH2)

AT

P

e

AT
- NIN\H

3,6-Diamino-4-benzo[b]th10phen 5-yl-5-cyano-
thieno[2,3-b]pyridine-2-carboxamide

365.4

HPLC-MS: [M+H] 366
1H-NMR (500 MHz, DMSO-d6) 5(ppm): 8.25
(1H, d), 8.03 (1H, s), 7.93 (1H, d), 7.57 (1H, d),
7.45 (1H, d), 7.30 (2H, br, NH2), 6.94 (2H, br,
NH2), 5.58 (2H, br, NH2)

"A18"

N:\
A N
H2N

O / = Y/\%N
NS
HN  S7 N7 NH,

3,6-Diamino-5-cyano-4-(3-methyl-3H-imidazol-
4-yhthieno[2,3-b]pyridine-2-carboxamide

313.3

HPLGC-MS: [M+H] 314
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H acetone R R 10 NiNisopentyl nitrite I~~ HzN- 6 N
NHz Culz HzN,.S\NC O"T 0 113.1 15 RR N~ N
HZN N HZNRz .. E2.. ~ ----- OHN"JI Kco S Z~Rz\ S

WONH0904743acetone Z NN H 0 R2 EtOH 20 4.. M(EHEH2498/9A388

of 3-am no- 4-benzof uran-2-yl gg-cyano- 6-[ 3- (4- net hyl -

pi perazi n-1-yl ) propyl am no] t hi eno[ 2, 3-b) pyri di ne-2-carb
oxam de ("A30"): 25 2.1 Under an inert atnosphere,

8.14 g of ("2") are added to a solution of 3.97 g of
copper(11) chloride and 4 96 nhénf\lsopentyl nitrite
470 m of ry acetonitrile. J>su|tant uspenS|on
is heated tlo 65C and stirred f 4 hours.

resul tant red-brown solutlon31l cooled to r on130

ten‘plerature, transferred i 00 m of hydrochloric

aci d (-aQ% by wei ght) atngh ext act ed three tijne ith -
100 m%qé ethyl acetate e The uni tedsaoérgg‘{ani c
phases are concentrat ;Effélrred into '
ice-water. [The resultgnt e is separated off,

washed with 35 acetohitri I e a 2er and drji ed, giving

3.1326 g of shﬁ@imlho@mnoﬁe(\weeth@%—phenyI-

2- (4- benzof fuman-2yljthiebe[@I8-bpgridneé2 datpaaner|i di n- 2- |

WO 2009/ 049743 1" CT/ EPZOOS/%C_)%?BS -65sul fanyl ) acet am qle
\

("3"). HPLC content: 95. 80/: -MS: [MtH] 369 5
N
"A20" N ) [y 3143
N ST NN
3,6-Diamino-5-cyano-4-(5-methylisoxazol-3-yl)-
thieno[2, 3-b]pyridine-2-carboxamide

HPLC-MS: [M+H] 315

1H-NMR (500 MHz, DMSO-d6) &(ppm): 7.44

(2H, br, NH2), 7.05 (2H, br, NH2), 8.71 (1H, s),
B 6.14 (2H, br, NH2), 2.57 (3H s, CH3)




2.2 200 ng of
2- (4-benzof uran- 2-yl - 6-chl or o- 3, 5-di cyanopyri di n- 2-yl -
sul fanyl )acetam de ("3") and 66 pl of
wbh 1089/8a9430pr opyl ) - 4- net hyl - pi perazi ne (" E2")PGIHEF2048/007888
of ethanol are stirred at rogmtenperature for 16
hours. 66 pl of 1-(3-am nopropyl)-4-nethyl pi perazi ne
and 2 mM 10 of ethanol are subsequently added, and
stirring is continued at room tenperature for a

fgxgﬁéhlg’z hours. A precipitate is formed, which is
S of f, washed with ethanol and dried, giving

236.1 ng of pale yel | ow powder of
2-{4- benzofuran 2-yl -3, 5-di cyano- 6- [3 (4 15

met jy! pi er az n 1- NJ\) pr%pyl _afi no] pyri M. yl sul fanyl }a
cet am ' €nt: 93. 2% | HPLC- MB: [ M+H]
490 2 _. 124 potN ssi um car bonate are added to

8§ Hof 236| TEA

2- { 4- benZof ur an- 2- yI 3, 5- d| cyano 62F'3%¢( 4- net hyl pi per azi
n- 1-yl)propyl anftho] pyri di n-2-yl sul fanyl } acet am de

("4") in amxture of 7 m of anhydrous acetone and 7
m of absolute ethanol, the m xture 25 is heated to 65C
and stirred for several hours. The m xture is subse-
quently cooIRed over 16 hours, the pot assz"um car bonat e

is sep sa\ . andpdjensol vent N ved. The
resul tant (es due i s_washed.suc- cessi eI Wi th

etH r omet hang,cand | #.4r.0in, -G 112. 6 ngy
30 of rea pS‘v\de’f?of 5 d

3- anitho- 4- bgnzof uran- 2-yl - 5- cyano? 6- [ 3- (34- net hyl -

pi perazi n-1-yl ) propyl am no]thi eno[ 2, 3-b] pyridi ne-2-carb
oxanmi de ("A30"). 35 WD 2009/049743 PCT/ EP2008/ 007888
-66- O~ H2NI O ~\N H2N S N' NH

1

N N HN R N
> e )\ =
H2N_R2 “E2" \ % \//; R O / P T/
. ) ST«
. H.N. = K.CO RS -
/\S “NH 2% HoN S N N

L acetone H
EtOH

o=
o

Preparation of 3-amino-4-benzofuran-2-yl-5-cyano-6-[3-(4-methyl-

piperazin-1-yl)propylamino]thieno[2,3-b}pyridine-2-carboxamide ("A30"):

2.1 Under an inert atmosphere, 8.14 g of ("2") are added to a solution of
3.97 g of copper(ll) chloride and 4 96 ml of isopentyl nitrite 470 ml of
dry acetonitrile. The resultant suspension is heated to 65°C and
stirred for 4 hours. The resultant red-brown solution is cooled to room
temperature, transferred into 400 ml of hydrochloric acid (20% by
weight} and extracted three times with 100 ml of ethyl acetate each
time. The united organic phases are concentrated and transferred
into ice-water. The resultant precipitate is separated off, washed with
acetonitrile and water and dried, giving 3.1326 g of sand-coloured

powder of 2-(4-benzofuran-2-yl-6-chloro-3,5-dicyanopyridin-2-yi-
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N 10 HPLC content: 95.5% HPLC-MS: [M+H 490 15 1
H NVR (500 MHz, DMSO-d6) S(ppm): 7.83 (1H, d), 7.73
(1H, d), 7.67 (1H, br, NH), 7.51 (1H, d), 7.48 (1H,

WO 2009040043 1H, m), 7.05 (2H, br, NH2), 6.15 (IEH/EIE008/007888

NH2), 3.61 (4H, m), 3.35 (4t Jn) 2.95 (3H, s, CH3),
2.05 (4H, m, 1.09 (2H m 20"The foIIovvl ng are

obt ai ned anal ogously on exchange of "E2" with

butyl am ne "A31", 4-am nobutylam ne "A32", 25

rmrph IFBSvI £ # thyI pi perazi ne "A34",
-am %gprﬁ% Ef&l prglrdleg(l A35" ,

3 nmor piRIGC nemeyllt PP am ne "A36", 30

4- (4-net h xop| erazin-1- yI)p| peri di ne "A37,
2-(2- Wdf%%ét[ gnyI am ne "A38"

2- (4- et hyl pi pera2| n-1-yl)ethyl am ne " A39",
3- hydroxypyrrolidine "A40", 2, 3-di hydroxypropyl am ne

" A4 2085m %‘fﬂyaLW@ﬂaﬂmﬂj%nﬂde pdicy@nopgadin-2-yl-
4- et hanesul f erazine "A43", D 2009/ 049743
PCT/ ERRiagy! ("8 andeR§ ul ok 1(3-epyipapropyl)-4-methyl-

2_ ‘21 zlpﬁe{rﬁ%ﬂng‘}%gil réﬁﬁlr%f egth%&laar ys‘f;’lrrre%fé{rrgom temperature

4- ( 4- L 2 mi
g E4 E’{]Uyrg%l%:?g?lnfb‘fi %%rﬁ%rgﬁrﬁlﬁg mé‘t‘ﬁ?lp}p@razme and 2 m

2- met Wbﬁlﬁn%etmyumﬁqwmmwdgd and stirring is continued at room
4-pyrroli

3.0 mi e Bglra?ugg %),rgp;glﬁbl dhg%o/h{gso A prggipitate is formed, which is
separated off, washed with ethancl and dried, giving 236.1 mg of

pale-yellow powder of 2-{4-benzofuran-2-yl-3,5-dicyano-6-[3-(4-
methylpiperazin-1-yl)propylamino]pyridin-2-ylsulfanyl}acetamide
("4")..

HPLC content: 93.2%

HPLC-MS: [M+H] 490

2.3 124 mg of potassium carbonate are added to a suspension of
236 mg of 2-{4-benzofuran-2-yl-3,5-dicyano-6-[3-(4-methylpiperazin-
1-yl)propylamino]pyridin-2-ylsulfanyllacetamide ("4") in a mixture of
7 ml of anhydrous acetone and 7 rnl of absolute ethanol, the mixture
is heated to 65°C and stirred for several hours. The mixture is subse-
guently cooled over 16 hours, the potassium carbonate is separated
off, and the solvent is removed. The resultant residue is washed suc-
cessively with ethanol, dichloromethane and ligroin, giving 112.6 mg
of red powder of 3-amino-4-benzofuran-2-yl-5-cyano-6-[3-(4-methyl-
piperazin-1-yl}propylamino]thieno[2,3-b]pyridine-2-carboxamide
("A30").
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No. Structure and name MW A/ HzN N 15 HN "A31" 405.5

O S N'"NH 3-Am no-4-benzofuran-2-vy, -6-butyl am no-5 20

c anot hi eno[ 2, 3- b] pyri di ne_2-car boxanm de HPLC- M5:
WORBH0406 0 H2N 25 HEN S'° "A32" N ~I H 420.KT/INR0SHH7888

3- Ami no- 6- (4- am nobut yl am no}g4- benzof ur an-

2-yl -5-cyanot hi eno[ 2, 3-Db] pyridi ne-2-carbox- am de

HPLC- M5: [Mrt{] 421 35 WD 2009/049743 PCT/ E

P2008/ 007888 63-. 0 3 HN "A33" N 419.5 5 HZNS L NN

N--'") 3-Ami no-4-be nzofu r < 2-yl - 5- cyano- 6- nor -
hol i n-4- Ithieno 3-b]pyridiné-2%carboxam de HPLC- MS:
[ MPFH 420 10 1H NMR (500 MHz, O d6) d(ppm: 7.84
(1H, d), 7.75 (1H, d), 7.5741H s), 7.49 (1H m,
7.40 (1H, m, 7.21 (2H, Hix, ), 6.23 (2H,

Q A A
Y

H,N ST N TNH

HPLC content: 95.5%

HPLC-MS: [M+H] 490

1H-NMR (500 MHz, DMSO-d6) &(ppm): 7.83 (1H, d}, 7.73 (1H, d),
7.67 (1H, br, NH), 7.51 (1H, d), 7.48 (1H, m}), 7.40 (1H, m), 7.05 (2H,
br, NH2), 6.15 (2H, br, NH2), 3.61 (4H, m}, 3.35 (4H, m}, 2.95 (3H, s,
CH3), 2.05 (4H, m), 1.09 (2H, m)

The following are obtained analogously on exchange of "E2" with

butylamine "A31",

4-aminobutylamine "A32",

morpholine "A33",

4-methylpiperazine "A34",
3-aminopropylpiperidine "A35",
3-morpholin-4-ylpropylamine "A36",
4-(4-methyl-3-oxopiperazin-1-yl)piperidine "A37",
2-(2-hydroxyethoxy)ethviamine "A38",
2-(4-methylpiperazin-1-yl)ethylamine "A39",
3-hydroxypyrrolidine "A40",
2,3-dihydroxypropylamine "A41",
(3-hydroxycyclobutylmethyl)amine "A42",

4-ethanesulfonylpiperazine "A43",
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br, NH2), 3.76 (4H, n), 3.68 (4H, m 0 15 H2N O "A34"

432.5 H2N S "N N 3- Ami

no- 4- benzof ur an- 2-yl - 5- cyano- 6- (4- net hyl pi perazin- 1
WO20p9/MM2H0[ 2, 3- b] pyri di ne-2- 20 car boxani de PCT/EP2008/007888

HPLC-M5: [MrH] 433 0 25 H2NgP~ N H N~ S-N NH "A35" |

474.6 N 30 3- Am no- 4- benzof uran- 2-yl -5-cyano- 6- ( 3-

pi peridi n-1-yl propyl am no)thi ano[ 2, 3-b]pyridine-

2-carboxam de HPLC-MS: [M+H] 75 35 WD 2009/ 049743

PCT/ ERt2Ga8{ 0@ p§th-4-yirfethyDahidhe YA40,7 5 HZN' S N | 1NH

"A36" 476-6 N of )
{tetrahydrofuran-2-yimethoxy)ethylamine "A45",

4-(4-methylpiperazin-1-yl)butylamine "A46",
6-(4-methylpiperazin-1-yl)hexylamine "A47",
2-methylaminoethylamine "A48",
4-pyrrolidin-1-ylpiperidine "A49",
3-imidazol-1-ylpropylamine "A50".

No. Structure and name MW

| H,N A
| Azt N T
A31 e 405.5

3-Amino-4-benzofuran-2-y.-6-butylamino-5-
cyanothieno[2,3-b]pyridine-2-carboxamide

| HPLC-MS: [M+H] 406
| 7

Y

"A32" i l 4205

NH,
3-Amino-6-(4-aminobutylamino)-4-benzofuran-
2-yl-5-cyanothieno[2, 3-b]pyridine-2-carbox-

B amide ]
HPLC-MS: [M+H] 421
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3- Ami no- 4- benzofu ra n-2-yl-5-cya no-6-(3-nor 10
phol i n-4-yl propyl am no) t hi eno[ 2, 3- b] pyri di ne- 2-

car boxam de
WQNZO09A049DBT7 "
3- Am no-4-b

HPLC- MS: [MtH 477 r | 15 H2N
529.6 N O 20

enzof uran-2-yl - 5- gyano-6-[4-(4

O N H2N S
PCT/EP2008/007888

nmet hyl - 3- oxopi perazi n-1-yl ) pi peridin-1-yl]thieno- _
[ 2, 3-b] pyri di ne-2- car boxam de - HPLC- MSS [ M+tH] 530 25 0

HZN ~,~ N H2ZN S N NH " A38"

0- 4- benzof u
hydr oxyet ho
di ner 2-carb
1' CT/ EP2008

(500 MHz, DMBO-d6) b

7.54 (g d

437.5 30 o
ra n-2- yl-5- cya Ro- 6-[ 2-

xy) et hyl am nol t }J[ 2, 3-bl pyri -
oxam de
007888

(2- ]

(1H d), 7.

~
o \N

),
s

7.51 (4,

|
H,N NN
Lo
3-Amino-4-benzofuran-2-yl-5-cyano-6-mor-
pholin-4-ylthieno[2,3-b]pyridine-2-carboxamide

Ho 3-Ami n

en
35 WO 2}31;3— / 049743
-70. . /C-MS: [ MFH| 438 1H NVR

74 (1H, d),
419.5

HPLC-MS: [M+H] 420

1H-NMR (500 MHz, DMSO-d86) &(ppm): 7.84
(1H, d), 7.75 (1H, d), 7.57 (1H, s), 7.49 (1H,
m), 7.40 (1H, m), 7.21 (2H, br, NH2), 6.23 (2H,
br, NH2), 3.76 (4H, m), 3.68 (4H, m)

"A34"

3-Aming-4-benzofuran-2-yl-5-cyano-6-(4-
methylpiperazin-1-yl)thieno[2,3-b]pyridine-2-
carboxamide

432.5

HPLC-MS: [M+H] 433

"A35"

3-Amino-4-benzofuran-2-yl-5-cyano-6-(3-
piperidin-1-ylpropylamino)thizno[2, 3-b]pyridine-
_2-carboxamide

474.6

HPLC-MS: [M+H] 475
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7.48 (2H, n), 7.40 (1H, m, 7.08 (2H, br, NH2), 17 (2H,
br, NH2), 4.6 (1H, br, OH), 3.63 (4H 5 m, 3.29 (4H,
m HzN 10 HZN S NNH' A39 t' H 475.6

WO 29/P974B- benzof ur an- 2-yl - 5- cyano- 6- [ 2- (4- 13'CT/EP2008/007888
met hyl pi perazi n-1-yl ) et hyl anggo] t hi eno[ 2, 3-b] -

pyri di ne- 2- car boxam i de HPLC VS: [ M+H] 476 1H NWR (500
MHz, DMSO-d6) b(ppm: 7.84 (1 H d), 7.75 (1 H d),
7.55 (1H, s), 7.50 (1 H m, 7.40 (1H m, 7.35 (1H,
tr, NH), 7.08 (2H, br, NH2)/ @ 19 (2H, br, :LNHZ) 3.55
(44, m, 20 2.55 (4H, m, 6 2H, br), 2.31 (2H br),
2.14 3H, s, CH HzN 25 "A4 <H2NS N4195 CH

3- Aml no- 4- benzof ur an- 2- yl 5 5- “eyrano- 6- ( 3-
hydroxypyrrolidl n-1-yljtHieno] 2, 3-b] pyri di ni I

car boxam oe| 30 PLC I\/IS‘y {420 35 WO 009/ 049743
PCT/ EP2008//007888 73N | \N rJH5 " A41" H2N S N NH:
423. 5 "A38: p 476.6

r/‘\N/

0
3-Amino-4-benzofuran-2-yl-5-cyano-6-(3-mor-
pholin-4-ylpropylamino)thieno[2, 3-bjpyridine-2-

carboxamice
HPLC-MS: [M+H] 477
"A37" 529.6
3-Amino-4-benzofuran-2-yl-5-cyano-6-[4-(4-
methyl-3-oxopiperazin-1-yl)piperidin-1-yljthieno-
[2,3-b]pyridine-2-carboxamide B
HPLC-MS: [M+H] 530
- (_j\
3
H N \f j
) S R “
3 / ~= \/\N
' 1
HQN%{‘IK\N/ "NH
"A38" R . 4375
0
r
HO™
3-Amino-4-benzofuran-2-yl-5-cyano-6-{2-(2-
hydroxyethoxy)ethylamino]thieno[2,3-b]pyri-
i dine-2-carboxamide
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HOB 3-Am i
di hydr oxypr

no- 4- benzof ur an- 2-yl - 5-cyano-6- (2, 3
opyi am no) t hi enol2, 3-p] pyri di ne-2- 10

carboxam ce HPLC-MsS: [M+H 424 1 H NMR (500 MHz,
woMyaBysp(ppm : 7.84 (1H d), 7.75 (1H d),rdibkosiddrsss
br, NH), 7.48 (1H m), 7.41(1H m, 7.17 (1H m OH),
7.09 2H, br, NH2), 6.18 (2H “br, NH2), 4.93 (1 H m
H, 4.66 (1H m OH), 3.76 (1H, m, 3.59 (1H, 15 m,
3.41 (3H, M -4 HN O 20 "A42" H>N s N NH 433.5 20
3Am no- 4- bepgphypan I43§ cyano 6- [(3- !
hydr oxycycl elolt L*g -
pyri di ne- 2- E 1 H NWR
(500 MHz, D ’ ﬁ 175 (1H, d),
7.66 (1H, by. a t), 7.40
(1H t). 7. %ﬁ%%{so”bé NH2), 5.0
(1H, —br —OH L m_&wﬂq@—ﬂz% :
, 2.05 (L H m1, 58(2H 0 35 WD 2009/049743
PCT/ EP2008/ 007888 -72 5 " H N NN 510.6 ~ ~N~ .0
O
H,N I
: N TR
T
! HN - ST N7 NH
A3y’ \ 475.6
o
KN,
‘ 3-Amino-4-benzofuran-2-yl-5-cyano-6-[2-(4-
1 methylpiperazin-1-yl)ethylaminolthieno[2,3-b]-
: pyridine-2-carboxamide i
HPLC-MS: [M+H] 476
1H-NMR (500 MHz, DMSO-d6) d&(ppm): 7.84
(1H, d), 7.75 (1H, d), 7.55 (114, s), 7.50 (1H,
m), 7.40 (1H, m), 7.35 (1H, tr, NH), 7.08 (2H,
br, NH2), 6.19 (2H, br, NH2), 3.55 (4H, m),
2.55 (4H, m), 2.46 (2H, br), 2.31 (2H, br), 2.14
| 3H, s, CH3) |
/“$
0O ;
H N \/ !
A
"A40" HzN ) \N/J\N/? 4195
\
OH

3-Amino-4-benzofuran-2-yI-5-cyano-6-(3-
hydroxypyrrolidin-1-yljthieno[2, 3-b]pyridine-2-
~_carboxamicde

EPLC -MS: [M+H] 420
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O 3- Anmi no- 4- benzof ur an- 2-yl - 5- cyano- 6- ( 4-

et hanesul f onyl pi perazi n-1-yl)thieno[2, 3-Db]-

pyi ne- 2- car boxam de HPLC-MsS: [M+H] 511 10 1H NWR (500
wWdzooo/DMBER d6) b(ppn) : 7 85 1 H d), 7.76 (1 HCEP2075/E9888
(1 H s), 7.50 (1 H, 74}%(1H t) 7.26 (2H, br,
NH2), 6.27 (2H, br, NH2) 5 (4H, , 3.38 (4H, m,
3.13 (2H, g, H2 , 1.23 (3H, t,CI—U15| HN O / YI N
"A44" HzN SN -NH 447.5 O 20

3- Am no- 4- benzof uran- 2-yl - 5- ~y§1no 6-
[ (tetrahydropyran-4-yl net hyl no] t hi eno- 2, 3-b

ridi pe 2-car boxam de_ HPLC [ MtH] 448 1H NVR (500
MHz, ! DMSO-dB) b(ppm: 7.83 dl1H, d), 7.75 (1H, d), 7.66
(1H, br, NH), 7.54 (1HH|‘§) \7 48 (1H, t) 7.40 (1H,
t), 7.09 (2H. br, 3(\8,}6/(@@ br, NH2), 3.87
(2H, m, 3.40 (2H m , 1. 98 (1H, m,
1.64 ("AA1" m1.27(2HWN /S ’\ NY O 30 H2N 423 %H
"A45! 1) 477.5 o

S '

)

HO™
3-Amino-4-benzofuran-2-yl-5-cyano-6-(2,3-
dihydroxypropylamino)thien:[2,3-p]pyridine-2-

carboxamice '
HPLC-MS: [M+H] 424
TH-NMR (500 MHz, DMSO-d6) &(ppm}. 7.84
(1H, d), 7.75 (1H, d), 7.55 (1H, br, NH), 7.48
(1H, m), 7.41 (1H, m), 7.17 (1H, m, OH), 7.09
(2H, br, NH2), 6.18 (2H, br, NH2), 4.93 (1H, m,
OH), 4.66 (1H, m, OH), 3.76 (1H, m), 3.59 (1H,

m}, 3.41 (3H, m)
AN
&

"A42" H,N STNT ONK 4335

3-Amino-4-benzofuran-2-yl-5-cyano-6-(3- .
hydroxycyclobutylmethyl)aminojthieno[2 3-b]- |
L , pyridine-2-carboxamide
| HPLC-MS: [M+H] 434
1TH-NMR (500 MHz, DMSO-d6) &(ppm): 7.83
(1H, d), 7.75 (1H, d), 7.66 (1H, br, NH), 7.54
(1H, s), 7.48 (1H, t), 7.40 (1H, t). 7.09 (2H, br,
NH2), 6.15 (2H, br, NH2), 5.0 (1H, br, OH),
3.88 (1H, m), 3.45 (2H, m), 2.24 (2H, m), 2.05
(1H, m), 1.58 (2H, m) ) 1




O' 35 3- Am no- 4- benzof uran-2-yl -5-cyano-6-[2- | (tetra
hydr of ur an- 2- yl net hoxy) et hyl am no] - thi eno[ 2, 3-
i di ne-2-carboxam de WO 2009/ 049743 PCT/ EP2008/ 007888

W R090490RLC- MS: [MrtH 478 5 H Nt N "A46" H RAV/IP2IRIB/107888
NJ 503.6 0 S' NNH _70.
3- A no- 4- benzof ur an- 2-yl - 5- cyano- 6- [ 4- (4-
nmet hyl pi perazin-1-yl)butyl a mno]Jthieno[2,3-b]- 10
| yridi ne-2-carboxam de PLC-MS. [MtH] 504 15 HzN N
HzNj N "A47!' 531.7 0 S N/—-'~\\N~V/ ~/[~IN H
3- Ami no- 4- benzof ur an- 2-yl £5- cyano- 6-[ 6- (4- 20
met hyl pi perazi n- 1-yl ) hexy|/ar\ni no] t hi eno[ 2, 3-b] -
pyridi ne- 2- carboxam de; #PLE M5: [ MkH 532 25 0 H, N

"A48" HzN S NNH 406. =
LI
. "A43" H:N 57N \fy/\ 510.6
! ‘\/N“S,,o

I
O

3-Amino-4-benzofuran-2-yl-5-cyano-6-(4-
ethanesulfonylpiperazin-1-yl)thieno[2,3-b]-
pyridine-2-carboxamide

HPLC-MS: [M+H] 511

1H-NMR (500 MHz, DMSO-d6) d(ppm): 7.85
(1H, d), 7.76 (1H, d), 7.59 (1H, s), 7.50 (1H, 1), |
7.41 (1H, t), 7.26 (2H, br, NH2), 6.27 (2H, br, |
NH2), 3.75 (4H, m), 3.38 (4H, m), 3.13 (2H, q,
CH2), 1.23 (3H, t, CH3)

1

H

"Ad4" 4475

3-Amino-4-benzofuran-2-yl-5-cyano-6-
[(tetrahydropyran-4-yImethyl)amino]thieno-
2,3-b]pyridine-2-carboxamide

HPLC-MS: [M+H] 448
1H-NMR (500 MHz, DMSO-d6) &(ppm): 7.83
(1H, d), 7.75 (1H, d), 7.66 (1H, br, NH), 7.54
(1H, s), 7.48 (1H, t), 7.40 (1H, t), 7.09 {2H, br,
NH2}, 6.16 (2H, br, NH2), 3.87 (2H, m), 3.40
(2H, m), 3.29 (2H, m), 1.98 (1H, m), 1.64 (2H, :
m), 1.27 (2H, m)

|

"A45" ~ 477.5

3-Amino-4-benzofuran-2-yl-5-cyano-6-[2-
(tetrahydrofuran-2-ylmethoxy)ethylamino]-
thieno[2,3-b]pyridine-2-carboxamide
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HNC 3- Am no- 4- benzof ur an- 2-yl

- 5- cyano- 6- ( 2-

nmet hyl am noet hyl am no) t hi eno[ 2. 3- b] pyri di ne- 2-

car boxam de
WO #0408/ 007888

s N N 3- Am

pyrrolidin-
ne-2-ca rboxamide 10 HPLC- M5:

"A50" Hz N

3- Ami no- 4- benzof ur an- 2-yl -

HPLC- VES:
-74 H' 0~ ue
no- 4- benzof ur an- 2=
1-yl pi peridin-1-yl)thieno[ 2. 3-b] -

'~ 486.6

/[ 457.5 0 S- \NNN NN

5- cyano- 6- ( 3-

[ MtH 407 35 WO 2009/ 049743

PCTARIZ003907888

¥l.- 5- cyano- 6- (4-

pyrid i

[M-H 487 p HZN N 15

i m dazol - 1-él Er &pé(am no)t hi eno[ 2, 3-b] pyri di ne
2- car boxani HELCHPE M 47f+H] 459 20 1H NVR{(500 Mz, -
DMSO- 66) b(ppm: 9.13 (1H, s), 7.85 (1H, d), 7.82 (1H,
m, 7++6{1H c— A2 AH - — 7O (AH— ) -7 ,
m, 50 (1H m, 7.42 (1‘\H, m, 7.10 (2H, bBr, NH2),
18 (2H, br, NH2), 4.30 m, 3.51 (2H, m, .20 (2H,
i 0
" o O
\N/
1" 1" -6
! A48 >f Kl N/\/\/N\) 503
3-Amino-4- benzofuran -2-yl-5-cyano-6-[4-(4-
methyipiperazin-1-yl)butylamino]thieno[2,3-b]-
pyridine-2-carboxamide
HPLC-MS: [M+H] 504
8 1
"A4T" %21/ N 531.7
/\/\/ \/N\)

’ 3-Amino-4- benzofuran 2-yl-5-cyano-6-[6-(4-
methylpiperazin-1-yl)hexylarminojthieno[2,3-b]- |
pyridine-2-carboxamide

HPLC-MS: [M+H] 532
| VAR
| =
/
O_ e
H,N
| Y
"A48" HN ST 406.5

3-Amino-4-benzofuran-2-yl-5-cyano-6-(2-
methylaminoethylamino}thieno[2.3-b]pyridine-2-
carboxamice

hPLC-MS: [M+H] 407 ,
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25 Exanple 3 If steps 1.1 and 1.2 according
1 are carried out anal ogously 30 with

f uran- 2- car bal dehyde as "E1",
W2y 1069/a497480- 4- f ur an- 2-yl - 3, 5- di cyano-
pyridin-2-y|su|fany|)acetan1?g ('2a")

i S subsequently reacted ana

2.3 according to Exanple 2, using
3-pyrrolidin-1-yipropyl am ne as "E2"
3- Anj no- 5- cyano- 4-f uran 35

i s obt

to Exanpl e

PCT/EP2008/007888
ai ned. "2a"

ogously to steps 2.1 to

in step 2.2.

2,3-b]pyrid
9/ 049743

1.1 and

sul fanyl ) ace

2-yl-6-(3-pyrrolidin- 1y| yIamno)thleno[

i ne-2-car boxam de "A51" |s obt ained. WO 2oq>

PCT/ EP2008//007888 -75 0'© /HzN HNz 1 5 NNH CN

HPLC- M5 [ MbH] 411 41 e 4 15 If stepg

1.2 accordl ng to Ex éNcarrl ed out anal ogously

Wlth\ dpa0di et hyIf '@J(dehyde as "E1", 4866
2- (6-am no- E (4,5

di met hyl fur n2y|) 35d|cyarTopy /c‘::?nZyI

tamde ("2b') is obtained. 20 "2b% s subsequent |y

react ed anal ogomsing J_Qergzbﬁp§n 2. y15t,3$r20 -8-(accqrding to

Exanpl e 2, SIzdwoﬁarﬁh BiPE - w 3Bopyl ani ne as
"E2" in step 2. J];QQ:a st 4- (4, 5-dinmethyl fu
ra n-2-yl)-6-[3-(4- mgthy pi per azi n- 1y|)

propyl am no
is obtalned. 25 ZN7 O _ Hz
( \

N VH

‘ O /.\
H2N N
o
yesed
0 STRNTINTT TN
H e

"A50"
N

4

3-Amino-4-benzofuran-2-yl-5-cyano-6-(3-
imidazol-1-ylpropylamino)jthieno[2, 3-b]pyridine-
2-carboxamide
HPLC-MS: [M+H] 459
1H-NMR (500 MHz, DMSO-ad6) &(ppm); 9.13
(1H, s), 7.85 (1H, d), 7.82 (1H, m), 7.76 (1H,
q d), 7.72 (1H, m), 7.70 (1H, m), 7.54 (1H, m),

; 7.50 (1H, m), 7.42 (1H, m), 7.10 (2H, br, NH2), !

6.18 (2H, br, NH2), 4.30 (2H, m), 3.51 (2H, m),
2.20 (2H, m)

Example 3

If steps 1.1 and 1.2 according to Example 1 are carried o

with furan-2-carbaldehyde as "E1", 2-(6-amino-4-furan-2-

Cams| [R)«3H]EBPyr i di ne- 2- car boxani de " Ab2"

457.5

ut analogously

yl-3,5-dicyano-

pyridin-2-ylsuifanyl)acetamide ("2a") is obtained. "2a" is subsequently

reacted analogously to steps 2.1 to 2.3 according to Example 2, using

3-pyrrolidin-1-yipropylamine as "E2" in step 2.2. 3-Amino-

2-yl-6-(3-pyrrolidin-1-ylpropylamino)thieno|[2,3-b]pyridine-
"AS51" is obtained.

5-cyano-4-furan-

2-carboxamide
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30 ~~/ N~ HPLG-MS: [M+H 468 1 H NVR (500 MHz, DVSO- d6)
6(ppm: 7.5 (1 H br, NH), 7.0 (2H, br, 35 NH2), 6.89
(1H, s), 6.3 (2H br, NH2), 3.55 (4H, m), 3.3 (4H m,

WO, BB0/{BH3 s, CH3), 2.35 (3H, s, CH3), 2.06 (PBRIERSN08/007888

CH3), 2.03 (4H m, 1.27 (2H, n) WD 2009/ 049743

PCT/ EP2008/ 007888 -76.. The ?ol | om ng are obtained

anal ogously with "2b" and 4-ethanesul f onyl pi perazi ne
"A53", 5 (2-hydroxyethoxy) et hyI am' ne " A54"

(4- sul fanoyl phenyl) et hyl ani ne

3-im dazol - 1-yl propyl am ne Aé/

3 met hyl anmi nopr opyl ani ne ﬁ57 10 3- hydr oxypr opyl am ne
" A58" pi peri di n-4-

y| /AESa 15 20 25 30
35 WO 2009/ 049743 PC'IJ_| 20 -77 No Structure
and nane | MNOSHEN H2NS ‘N \N 488.6

N,S, O O

@

HPLC-MS: [M+H] 411

Example 4

If steps 1.1 and 1.2 according to Examgle 1 are carried out analogously
with 4 5-dimethylfuran-2-carbaldehyde as "E1", 2-(6-amino-4-(4,5-
dimethylfuran-2-yl)-3,5-dicyanopyridin-2-ylsulfanyl)acetamide ("2b") is
obtained.

"2b" is subsequently reacted analogously to steps 2.1 to 2.3 according to
Example 2, using (methylpiperazin-1-yl)propylamine as "E2" in step 2.2.
3-Amino-5-cyano-4-(4,5-dimethylfuran-2-yl)-6-[3-(4-methylpiperazin-1-yl)-
propylaminolthienof2,3-b]pyridine-2-carboxamide "A52" is obtained.

HPLC-MS: [M+H] 468

1H-NMR (500 MHz, DMSO-d6) 8(ppm): 7.5 (1H, br, NH), 7.0 (2H, br,
NH2), 6.89 (1H, s), 6.3 (2H, br, NH2), 3.55 (4H, m), 3.3 (4H, m), 2.95 (3H,
s, CH3), 2.35 (3H, s, CH3), 2.06 (3H, s, CH3), 2.03 (4H, m), 1.27 (2H, m)
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10 3- Am no-5-cyano-4- (4, 5-di nethyl furan-2-y1)-6

(4- et hanesul f onyl pi perazin-1-yl)thieno[2, 3-Db]-

ridi ne-2-carboxam de HPLC-Ms: [ MtH 489 1 H NWR (500

WOHDRY/DOBO- d6) b(ppm: 7.17 (2H, br, NH2), 7.RCT/ARI008007888

6.37 (2H, br, NH), 3.68 (4kHy.m, 3.36 (44 m, 3.13

(2H, q, CH2), 15 2.34 (3H, s, CH3), 2.05 (3H, s, CH3),

1.23 (3H, CH3) 0 H2N ~~ HzN S NNH "A54" 415,5 o OH

3- Ami no- 5- cyano- 4- (4, 5-dinmethylfuran-2-yl)-6-

[ 2- (2- hydroxyet hoxy) et hyl am no] t hi eno[ 2, 3-b] - 25

%i di ne-2-carboxam de HPLCG-Ms: [ MtH 416 1 H NMR (500
e fONB@ngejreiohtpipay :aralggousiylwith 520" amj , 7. 02 (2H,

br, NH2), 6.90 (1H, s), 32 (2H, br, NH2), 4.56 (1H m

oH), 3.59 (4H m, 3.28 (4H m, 2.33 (3H, s, CH3),

2. 04 (@3HhandsuRfhyRiBdrazfte WB 2009/ 049743

PCT/ EP2008/ 00788 -78- 0,) HN OH2N S N NH

{2-hydroxyethoxy)ethylamine "A54",

(4-sulfamoyiphenyl)ethylamine "A55",
3-imidazol-1-ylpropylamine "A56",
3-methylaminopropylamine “A57”,
3-hydroxypropylamine “A58”
piperidin-4-ylmethylamine “A58a”
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5 "A55" 510.6 HY1- 2N S,
3- Am no- 5-cyano- 4- (4, 5-di net hyl furan-2-yl)-6 10
[ 2- (4- sul f anoyl phenyl ) et hyl am no] t hi eno[ 2, 3- b] -

wh ri di ne-2-carboxam de HPLC MS: [ M11l] 511 15 H. N

04N " A56" 4355 20 N N T/EPZOOS%O?SSS
3- Ani no- 5- cyano- 4- (4, 5-di net ®Aykfuran- 2-yl) - 6-
(3-1m dazol -1-yl propyl am no) t hi eno[ 2, 3- b]
pyri di ne- 2- car boxam de HPLC-Ms: [ MWH] 436 1H NWR (500
MHz, DMBO-d6) b(ppm): 7.63 25 (1 H, s), 7.51 (1H, t),
7.18 (1H, s), 7.01 (2H, br, NH2), 6.89 (2H, br, NH +
CH), 6.30 (2H, br, NH2), 4.03 (2H m, 3.42 (2H m,
2.33 (Bd. s, H3), 2Sfrdcibdland+ame CH3 + CH2) 3MW HzN
O N "A57" - Hzri—N-—N-N-308.5-HH —— — — L —
3- Ami no- 5- cyano- 4- (4, 5-di et Ayl f uran- 2-yl) - 6-
(3-met hyl ani nopr opyl am noyt hj eno[ 2, 3-b] - 35 '
pyri, d| ne- 2-\car boxam de,MO 2009/ 049743 PCT/ EP2008/ 007888

; Y T

- "A53’ HN - STNTINTY 488 6

; L_N._.O
‘\J%
O

3-Amino-5-cyano-4-(4,5-dimethylfuran-2-yl)-6-

(4-ethanesulfonylpiperazin-1-ylithieno[2,3-b]-
pyridine-2-carboxamide

HPLC-MS: [M+H] 489

1H-NMR (500 MHz, DMSO-d6) &(ppm): 7.17

(2H, br, NH2), 7.0 (1H, s), 6.37 (2H, br, NH2),

3.68 (4H, m), 3.36 (4H, m), 3.13 (2H, q, CH2),

.34 (3H, s, CH3), 2.05 (3H, 5, CH3), 1.23 (3H,

t, CH3)

| Asa” LW 415.5

3-Amino-5-cyano-4-(4,5-dimethylfuran-2-yl)-6-
; [2-(2-hydroxyethoxy)ethylamino]thieno[2, 3-b]-
, pyridine-2-carboxamide

HPLC-MS: [M+H] 416

1H-NMR (500 MHz, DMSOQ-d6) d(ppm): 7.27
(1H, br, NH), 7.02 (2H, br, NH2), 6.90 (1H, s},
6.32 (2H, br, NH2), 4 56 (1H, m, OH), 3.59 (4H,
m), 3.28 (4H, m), 2.33 (3H, s, CH3), 2.04 (3H,
s, CH3)
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3- Ami no- 5- cyano- 4- (4, 5-di net hyl furan-2-yl) - 6-

(3- hydr oxyp
car boxam de
DVSO- d6) b(
6.91 (1H, s
3.50 (4H, m
20 "A58a" H
3- Ani no-5-c¢c

[ (piperidin

pyr i dlnﬁgsz-
1.2 accordi

30 with 5-m
2- (6-am no-

ropyl am no) t hi eno[ 2, 3-b] pyri di ne- 2-

ng to Exanple 1 are
et hyl f ur an- 2- car bal dehyde as " El
4- (5- et hyl f ur an-

3-Amino-5-cyano-4-(4,5-dimethylfuran-2-yl)-6-
[2-(4-sulfamoylphenyliethylamino]thieno[2,3-b]-
pyridine-2-carboxamide

51 @
@l ed out anal ogously

-79 HPLC-MB: [MrH] 399 1H NMR (500 MHz, DMVSO- d6)

b(ppm): 8.50 (2H, br, NH2), 7.54 (1H, t, NH), 704

oH br, NH2), 6.91 (1H, s), 45(1H b N}-%:
WO409049y43 2 94" (2H, n), 2.50 (3H, s, §/%‘§PP3’0£7883
CH3), 2.05 (3H, s, CH3), 1.918(2H m 5 O HzN " A58"
HZzN S N N~~CH 385.4 H 10

HPLC- MS: [ MtH] ?89 1H NVR (500 :

ppm: 7.44 (1H 7.05 (2H, br, NH2),
), 15 6.33 ( NH2) 4.60 (1H, t, OH),
, 2.3313Hy s \1 76 (2H, b O H2N O
Q S- N424.

yano- 4- ( 4,%5- di (“wan 2-yl)-6-
-4-ylmethyl) amino)thieno[2, 34b]- '
car boxami de 25 Exanple 5 |f steps nd

HPLC-MS: [M+H] 511

"A56"

L
)
3-Amino-5-cyano-4-(4 5-dimethylfuran-2-yl)-6-
(3-imidazol-1-ylpropylamino)thieno[2,3-b]
pyridine-2-carboxamide

435.5

HPLC-MS: [M+H] 436
TH-NMR (500 MHz, DMSO-d6) 5(ppm): 7.63 |
(1H, s), 7.51 (1H, 1), 7.18 (1H, s), 7.01 (2H, br, |
NH2), 6.89 (2H, br, NH + CH), 6.30 (2H, br,

NH2), 4.03 (2H, m), 3.42 (2H, m), 2.33 (3H. s,
CH3), 2.04 (5H, s+m), CH3 + CH2)

IIASTH

3-Amino-5-cyano-4-(4,5-dimethyifuran-2-yl)-6-
(3-methylaminopropylaminc)thieno[2,3-b]-
pyridine-2-carboxamide

398.5



2-yl)-3,5-di cyanopyridi n-2-yl sul fanyl )acetam de ("2c")
is obtained. "2c" is subsequently reacted anal ogously
to steps 2.1 to 2.3 according to Exanple 2, using

10

15

20

25

30

35

wo-2ben/lemol - | -yl propyl anmi ne as "E2" in step 2PZT/EP2008/007888
3- Am no- 35 -79 -
5- cyano- 6- ( 3-i m dazol - 1- yl propyl am no) - 4- (5- net hyl f uran
-2-yl)thieno[ 2,3-b]- pyridine-2-carboxam de "A59" is
obt ai ned. WD 2009/ 049743 PCT/ EP2008/ 007888 -80- 0 HzN
N 57Y FHZNTS™ - N NNppf NmdiaesMog [ MFH 422 10 1H NVR
(500 Mz, MH}D s@5dé) rﬁ)>856 55 (1H t,
NH),. 7.20 (élz'ﬁ b;) 273 98 (1H, d),
6.90 (IH t -¢|§1 ! "2 3 NQ)’- 523(2H NH2) , 4. 04
o, 5 i T oz
3- et iyl antinosr SRl AhETA 5*‘*9 s _——
3-di met hyl am nopr opy!| am ne._ A61
4- et hanesul f onyl pi per azi re 1 A62"
3- et hanesul|f onyl am NopH opy am nl@ "A63", 20
3- hydr oxypriopyl am
3- hydr ox cycl obut yl "A65", nethyl
2- ami néAet hyl cycl epr opane ' AG6G" 385.4
4- hydr oxybut yl am ne " A67" 5”3 met hox roep)l am ne
"AB8",  2- dideringxnyaroet- hdo& “A69" 30 35
WO 2009/ 049msy¢myp5mmmngmgm2 3 b]Dyﬂdlne 2-
carboxamide
HPLC-MS: [M+H] 386
| 1H-NMR (500 MHz, DMSO-d6) 5(ppm): 7.44
(1H, t, NH), 7.05 (2H, br, NH2}, 6.91 (1H, s},
6.33 (2H, br, NH2), 4.60 (1H, t, OH), 3.50 (4H,
- m), 2.33 (3H, s), 2.03 (3H, s), 1.76 (2H, m)
O
HN N \
0 N
e |
“AS58a” HN ‘g = \N/W/’\W i 424 5
H \\/NH
3-Amino-5-cyano-4-(4, 5-dimethylfuran-2-yl)-6- |
[(piperidin-4-ylmethyl)amino]thieno[2 3-b]- |
pyridine-2-carboxamide ’
Example 5

If steps 1.1 and 1.2 according to Example 1 are carried out analogously

with 5-methylfuran-2-carbaldehyde as "E1", 2-(6-amino-4-(5-methylfuran-

2-y)-3,5-dicyanopyridin-2-ylsulfanyl)acetamide ("2¢") is obtained.

"2c" is subsequently reacted analogously to steps 2.1 to 2.3 according to

Example 2, using 3-imidazol-1-ylpropylamine as "E2" in step 2.2. 3-Amino-

5-cyano-6-(3-imidazol-1-ylpropylamino)-4-(5-methylfuran-2-yl)thieno[2,3-b]-

pyridine-2-carboxamide "A59" is obtained.
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-81 1 No. Structure and name MN 5 0 HZzN'T "A60" HzN
SNN ~"NH 384.5 H 3- Am no- 5- cyano- 6- ( 3- net hyl am no- 10
propyl am no) - 4- (5- net hyl furan-2-yl)thieno- [2,

WD MOPY49768 ne- 2- car boxam de HPLC- M5: [ MtH] 385 CIIERGIfS/007888
(500 Mz, DMSO-d6) b(ppm: 8gg4 (2H, br, NH2), 7.57
(1H, t, NH), 7.05 (2H, br, NH2), 6.99 (1H, d), 6.46
(1H, d), 4.6 (1H, br, 15 NH), 3.52 (2H, m, 2.93 (2H,
n, 2.49 (3H, s, CH3), 2.42 (3H, s, CH3)21.93 (2H, nm
O HZN N O 20 HZN s N NH "A61" Il 398.5

3- Am no- 5- cyano- 6- ( 3- di et hyl am no-

propyl ani no) - 4- (5- net hyl furan-2-yl)thi eno

[ 2, 3-b] pyri di ne-2-car boxa i d 25 - - - HPLCGMS: [ MtH|
399 1H NWR (500 I\/Hz DI\/S b(ppm: 8.15 (1H, t,

NH), 7.01 (2H, br, 697(kﬂ d), 6.44 (1H d),
6.22 (2H, br, NH2)Q . 2.41 (3H, s, CH3),
2.37 (2H, m), 2.18 2CH3) 21,73 (2H

H.N S' H O

HPLC-MS: [M+H] 422

1H-NMR (500 MHz, DMSO-d6) 8(ppm): 7.65 (1H, s), 7.55 (1H, t, NH), 7.20
(1H, 1), 7.04 (2H, br, NH2), 6.98 (1H, d), 6.90 (1H, t), 6.45 (1H, m), 6.27
(2H, br, NH2), 4.04 (2H, m), 3.44 (2H, m), 2.43 (3H, s, CH3), 2.06 (2H, m)

The following are obtained analogously with "2¢" and
3-methylaminopropylamino “A60°
3-dimethylaminopropylamine “A61”,
4-ethanesulfonylpiperazine “A62”,
3-ethanesulfonylaminopropylamine “A63”,
3-hydroxypropylamine “A64”,
3-hydroxycyclobutylmethylamine “A65",
methyl 2-aminomethylcyclopropanecarboxylate “A66”,
4-hydroxybutylamine “A67”,
3-methoxypropylamine “A68",
2-dimethylaminoethoxy)propylamine *A69”,
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30 35 WD 2009/049743 PCT/ EP2008/ 007888 -82- o/l H, 11
HzN S 21N N 5 "A62" N, o 474.6 , o 3-Am

i no- 5- cyano- 6- ( 4- et hanesul f onyl

WO pwpagd7ss 1-yl ) - 4- (5- met hyl f uran- 2- yl ) t hi eno-PCT/EP2008/007888
[ 2, 3-b] pyridi ne-2-carboxam dg4 10 HPLC-M5: [ MkH 475 1

H NVR (500 MHz, DWVBO-d6) Q(ppm): 7.19 (2H, br, NH2),
7.06 (1H, d), 6.47 (1H d), 6.31 (2H, br, NH2), 3.69
(2H, m, 3.37 (2H, m, 3.12 (2H q), 2.42 (3H s),

1.23 (3H, t, CH3) 15 HzN "A63" HZN S N NN\Nv 462.6 H
HJB_AmManQ 6-.(3- et hanesul f onnyl ami no- 20

| a 4- (5- et hyl 2-yl )t hi enof |
D 1 e - B AATRAREL € her L] MBS 1
H-NVR (500 MHz;— BMBO-d6)—CStppm) 7. 41— {-tH—t+—NH)

7.01 (3H| br, NH2, NH)).6.96 (1H, d), 6.43 (1H d),
6.24 (2H, br, NH2), 3. 6/ 2H, 25 q), 2.97| (4H, m, 2.40

(3H, s), |1.77 (2H H 18(3Ht CH3~
“ABO" 4\ J\\N/I\M//\ /\NH 384.5

i H |

\ 3-Amino-5-cyano-6-(3-methylamino-

‘ propylamino)-4-(5-methylfuran-2-yhthieno-
[2,3-b]pyridine-2-carboxamide

HPLC-MS; [M+H] 385

1H-NMR (500 MHz, DMSO-d6) 5(ppm): 8.64
(2H, br, NH2), 7.57 (1H, t, NH), 7.05 (2H, br,
| NH2), 6.99 (1H, d), 6.46 (1H. d), 4.6 (1H, br,
| NH), 3.52 (2H, m), 2.93 (2H, m), 2.49 (3H, s,
| CH3), 2.42 (3H, s, CH3), 1.93 (2H, m)

“AB1" 398.5

3-Amino-5-cyano-6-(3-dimethylamino-
propylamino)-4-(5-methylfuran-2-ylithieno-
[2,3-b]pyridine-2-carboxamide

HPLC-MS: [M+H] 399
1H-NMR (500 MHz, DMSO-d8) &(ppm}: 8.15
(1H, t, NH), 7.01 (2H, br, NH2), 6.97 (1H, d),
6.44 (1H, d), 6.22 (2H, br, NH2). 3.50 (2H, m),
2.41 (3H, s, CH3), 2.37 (2H, m}, 2.18 (6H, s,
| __2CH3), 1.73 (2H, m)__




10

15

20

25

30

35

YHNoOOiI N371.4 30 "gA64'~ N S N~-N-~/ "OCH H
3- Am i no- 5- cyano- 6- ( 3- hydr oxypr opyl am i no) - 4-
(5-nmet hyl furan-2-yl)thieno[ 2, 3- b] pyri di ne- 2-

VR 98R4TIHe 35 WO 2009/ 049743 PCT/ EP2008/ 00 7HSBEPLOgH3007888
HPLC-MS' [MrH 372 1 H NWR (§6Q MHz, DMVSO-d6) b(ppm:
7.42 (1H,br, NH), 7.03 (2H, br, NH2), 6.98 (1H, d),

6.45 (1H, d), 6.26 (2H br, NH2), 4.58 (1H, t, OH),

3.51 (4H m, 2 4JH ;1, 1.76 2H m 5 O~ HN N H2N

"ABS" S INN397 5710 OH
3- Ani no- %- cyano- 6- [ ( 3- hyc
ami noJ - 44 ( 5- met hyl fy, ré
2-!car boxam de HPLC

oxycycl obut yl net hyl ) -

-yl )thieno[ 2, 3-b] pyri di ne

. MtEN 398 1 H- NWR (500 MHz,:
DVBO- d6) [b(ppm): 74 (m , NH), 7.02 (2H, br, NH2),
6'97 (1H| d), 15~6. - Ndjj 6. 24 (2H br, NH2).
387 Hl m, 3.44 (3H, m + 41 (3rhes)..

2. 24A62(12H, nm, 2.01 1 H), 1\6?18\9_') ® !

3-Amino-5-cyano-6-(4-ethanesulfonyl-
piperazin-1-yl}-4-(5-methylfuran-2-yhthieno-
[2,3-b]pyridine-2-carboxamide

HPLC-MS: [M+H] 475
1H-NMR (500 MHz, DMSO-d8) 5(ppm): 7.19

(2H, br, NH2), 7.06 (1H, d), 6.47 (1H, d), 6.31
(2H, br, NH2), 3.69 (2H, m), 3.37 (2H, m),
3.12 (2H, q), 2.42 (3H, s), 1.23 (3H, t, CH3)

]
H,N N
Om / 9
“AB3’ HN 5~ ‘\\N NS SR 4626

)

3-Amino-5-cyano-6-(3-ethanesulfonylamino-
propylamino)}-4-(5-methylfuran-2-yf)thieno-
{2,3-b]pyridine-2-carboxamide

5 . HPLC-MS: [M+H] 463
| 1H-NMR (500 MHz, DMSO-d6) &(ppm): 7.41
(1H, t, NH), 7.01 (3H, br, NH2, NH). 6.96 (1H,
d), 6.43 (1H, d), 6.24 (2H, br, NH2). 3.46 (2H.
| q), 2.97 (4H, m), 2.40 (3H, s), 1.77 (2H, m),
‘ 1.18 (3H, t, CH3)

N,

>:\

‘AB4” HN S,fj/ g 371.4

3-Amino-5-cyano-6-(3- hydroxypropylamlno)-4—
(5-methylfuran-2-yl)thieno[2,3-b]pyridine-2-
carboxamide




10

15

20

25

30

35

HZN N HNp 20 i "A66" s' "N 'NH 425.5
2-{[ 3-am no- 2- car banoyl - 5- cyano-4- (5
met hyl furan-2-yl)thieno[ 2, 3-b] pyridin-6- 25

wyl 2and/m9f43et hyl } cycl opr opanecar boxyl at e

426 30 0O

3- Am no- 5- cyano- 6- ( 4- hydr oxy%uf yl am no) - 4-

Hz \ " "A67" X 3854 H2N S" N

Met hyl

HPL C-PVS/E I[ZR8K§0 7888

OH H 35

(5-nmet hyl furan-2-yl)thieno[ 2, 3- b] pyri di ne- 2-
car boxam de WD 2009/ 049743 PCT/ E P2008/ 007888 -84
HPLG NS [T - SBHEHCNE bz, DVBO:

7.50 (1
6,45 (1H (
3, 44 (4H

“AB5"

6) A(ppm:

,1'H wa%oé’fvﬂ% J% 5tE). 78299 (1H, d)

ZF‘%Q "]’7);(4 g

3-Amino-5-cyano-6-[(3-hydroxycyclobutylmethyl)-
aming]-4-(5-methylfuran-2-ylithienof2, 3-b]pyridine-
2-carboxamide

)?E;, 84-1@93,1H

397.5

HPLC-MS: [M+H] 398

1H-NMR (500 MHz, DMSO-d6) &(ppm): 7.45
(1H, t, NH), 7.02 (2H, br, NH2), 6.97 (1H, d),

6.43 (1H, d), 6.24 (2H, br, NH2). 3.87 (1H, m),
3.44 (3H, m, CH2 + OH), 2.41 (3H, s), 2.24

(2H, m), 2.01 (1H, m), 1.57 (2H, m)

‘A66"

\ﬁ_ﬁ

1
A

Methyl 2-{[3-amino-2-carbamoyl-5-cyano-4-(5-
methylfuran-2-yljthienc[2, 3-b]pyridin-6-
ylamino]methyl}cyclopropanecarboxylate

425.5

HPLC-MS: [M+H] 426

. ABT

3-Amino-5-cyano-6-(4-hydroxybutylamino)-4-

(5-methylfuran-2-ylithieno[2,3-b]pyridine-2-
carboxamide

385.4
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4- (5- et hyl furan-2-yl)thieno[ 2, 3-b] pyridi ne-2

car boxam
DMSO- d6)

WR2909049788 (1H, d) |

de HPLC Ms:
b(ppm: 7.44 15 (1H, br,

6.45 (1H, d),

NH), 7.04 (2H,

[MFH 386 1 H NVR (500 MHz.

br,
6.27 (2H, HFT/ERAP§007888

3.49 (2H, m, 3.42 (2H, n),83.27 (3H, s, CH3), 2.43

(3H, s, -~ _CH3),11.84 (2H, mM HNT N 20 O-ii "

"AB9" 442-5 H?’N S- NN OH

3- Ami no- 5- cyano- 6-[ 3- (2- di net hyl am no-

etthoxy) pr opyl am ndjPIG-US: (NtHyddeur an- 2- yl ) -

t hi eno[ 2, 3tHpNMR (5D0reH 2 -0N8 0ai6) @ shen)2 3. 50PLC- V5. [ MtH]
443 1 H NMRH(15R6) Mrns (BWES: MBR) @ gmH, aY. 43 (1H, t,

NH), 7.08 §25l 1+brd NP2 Y2H GorOQHE L | 4301 H, t,6, 45 (1H, d),
628 (2H, G 3le:i%)1H ) W 1,.623g56n<)4 m, 3.29

(2H, m 2. H, ,mp2 L42 CH3L-1 89 PH,

m— 30 txarrpl‘e 6

2- (6- Am no- 4- benzof ur af==2-yl -
fanyl )acetam de 35 (" " \ whi ch i s obtainable by steps
1.1 and 1.2 of Exanp |s reacted WO 2009/ 049743

PCT/ FP20C8/OO7888 ously to steps 2.1 to 2.3
of Exanplie 2. One hng of "E2" in step, 2.2, the
fol ¥ ng are @ht ai \M\A/t\lh/s\a,m\rbopropyl m #854A71

3-Amino-5-cyano-6-(3- methoxypropylamlno)
4-(5-methylfuran-2- yI thieno[2,3-b]pyridine-2-
carboxamide

3, 5-di cyanopyri di n- 2-yl sul

HPLC-MS: [M+H] 386
1H-NMR (500 MHz. DMSO-d6) 5(ppm): 7.44
(1H,br, NH), 7.04 (2H, br, NH2), 6.98 (1H, d),
6.45 (1H, d), 6.27 (2H, br, NH2). 3.49 (2H, m),
3.42 (2H, m), 3.27 (3H, s, CH3), 2.43 (3H, s,
CH3), 1.84 (2H, m)

o

H,N 1/ N !
o
g~ \N/j\N/\\/f\O/

H
3-Amino-5-cyano-6-[3-(2-dimethylamino-
ethoxy)propylamino]-4-(5-methylfuran-2-yl)-
thieno[2,3-b]pyridine-2-carboxamide
HPLC-MS: [M+H] 443
1H-NMR (500 MHz, DMSQ-d6} &(ppm): 7.43
(1H, t, NH), 7.08 (2H, br, NH2), 6 .99 (1H, q),
6.45 (1H, d), 6.28 (2H, br, NH2). 3.69 (2H, m),
3.53 (4H, m), 3.29 (2H, m) 2.81 (6H, s,

NCH3), 242 (3H.s, CH3), 1.89 (2H. m) |

‘ABY” 442.5

Example 6

2-(6-Amino-4-benzofuran-2-yl-3,5-dicyanopyridin-2-ylsulfanyl)acetamide
("2"}, which is obtainable by steps 1.1 and 1.2 of Example 1, is reacted
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5 3-et hanesul f onyl am nopr opyl am ne "A72",
3 hydr oxypr opyl am ne "A73" 3- met hoxypr opyl anm ne
" A74" 3- (2-di net hyl am noet hoxy) pr opyI am ne "A75", 10

WO 20898978t hy| ani nobut oxy) propyl am ne " A76" PCT/EP2008/007888

2- hydr oxyet hyl am ne "A77", _85.

2- hydr oxynet hyl cycl opr opyl nmet hyl am ne "A78",

ci s- 2- hydr oxymet hyl cycl opr opyl et hyl am ne "A79" 15

pi peri di n-4-yl net hyl am ne "A80", No. Structure and nane

Maha@@obigiy to Gteps7D. to\Q A 20 ExantiteN2S O lekehiinge of "5’ in step

3- Am no-4- benzof ur cyano- 6- ( 3-
WQ?EQF%WWP%ﬁw 931 C¥ Wit Eno[ 2,3-b] -

pyri di ne- 2- car boxam de HPLC-M5: [ MtH] 421 1 H NWR (500
VMHz, DVMSO d6) 6(ppm: 8.61 (2H, br, NH2), 7 84 (1 H,
d), 737£nmbphbpw@mmé ‘A71“(1H, t, NH), 7.54 (1H, s).

7. 49 t), (1R ). 7.10 (2H br, N2), 4.5
(1H, rethamsulmy@nysopmnyawmezﬁé (2H, ™, 2.50 (3H,

S YL R
3-methoxypropylamine “A74",
3-(2-dimethylaminoethoxy)propylamine *A75",
3-(4-dimethylaminobutoxy)propylamine "A76",
2-hydroxyethylamine “A77",
2-hydroxymethylcyclopropylmethylamine “A78”,
cis-2-hydroxymethylcyclopropylmethylamine “A79"
piperidin-4-ylmethylamine “A80",

| - .

No. Structure and name MW
2
HN 7
. 0 }\ N
‘A70 >\_ 7 g 4205
NN
H?_N g N \.N/\/_/“\N/
H H

3-Amino-4-benzofuran-2-yl-5-cyano-6-(3-
methylaminopropylamino)thizno[2 3-b]-
pyridine-2-carboxamide
HPLC-MS: [M+H] 421
i 1H-NMR (500 MHz, DMSO-d6) &(ppm): 8.61
(2H, br, NH2), 7 84 (1H. d), 7.75 (1H, d), 7.71
(1H. t, NH), 7.54 (1H, s). 7.49 (1H, t), 7.41
(1H, 1), 7.10 (2H, br, NH2), 4.5 (1H, br, NH),
3.65 (2H, m), 2.96 (2H, m), 2.50 (3H, s, CH3),
| 196 (2H, m)
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5 "A71 406.5 H2ZN S N N~~~ NH2 H
3- Am no- 6- ( 3- am nopr opyl am no) - 4-

benzof ur an- 2-yl

DVSO- d6)
(1H, m,

br, NH2), 3.55 (2H, m), 2.89 (2H, m, 1.

- 5-cyanot hi eno[ 2, 3-b] pyri di ne
WD WEpBéni de  HPLC-MB: [ MFH] 407 10 1 H NVR RGOEP20$4007888

b(ppm): 7.85 (1 H.gg)., 7.81 (2H, br, NH),
7.76 (1 H d), 7.70 (1H, t, NH), 7.55 (1H, s), 7.50
7.42 (1 H m, 7.12 (2H, br, NH2), 3.8 (2H,

93 (2H, m

150 O

' ~/S N "A72%—HzN N O N~ 'S~ 49
3-|Am' no- 4- benzof ur an-
et hanesul

21
fonyl an nopropy ani no) t hi eno-

5- cyano- 6- ( 3-

8.6 HH20

[ 2, 3-b] pyri di ne- 2-car de HPLC- M5 [ MEH] 499 1 |

H NVR (500 MHz. d6) b( 7.85 25

760( 5 (1 H s),
(1 H, t ﬁ? H br, NH), 7.
7 (2HHbr . /smqu), 3l
m, 1.21 (3HtHCH3) 30 0\ \

(1H,., A,
t), 7.'a1
NH), 6.1
1.82 (2H,

3-Amino-6-(3-aminopropylamino)-4-
benzofuran-2-yl-5-cyanothieno[2,3-b]pyridine-
2-carboxamide

(1H, d), 7.

buipapl

02 (4H, ),

HPLC-MS: [M+H] 407
1H-NMR (500 MHz, DMSO-d8) 5(ppm); 7.85
(1H, d), 7.81 (2H, br, NH2), 7.76 (1H, d), 7.70
(1H, t, NH), 7.55 (1H, s), 7.50 {1H, m), 7.42
(1H, m), 7.12 (2H, br, NH2), 3.8 (2H, br,
NH2), 3.55 (2H, m), 2.89 (2H, m), 1.93 (2H,
m)

‘AT2"

3-Amino-4-benzofuran-2-yl-5-cyano-6-(3-
ethanesulfonylaminopropylamino)thieno-
[2,3-b]pyridine-2-carboxamide

498.6

HPLC-MS: [M+H] 499
1H-NMR (500 MHz. DMSO-d6) 5(ppm): 7.85
(1H. d), 7.77 (1H, @), 7.60 (1H t, NH), 7.55
(1H, s), 7.50 (1H, 1), 7.41 (1H, t), 7.10 (2H, br,
NH2), 7.04 (1H, t, NH), .17 (2H, br, NH2),
3.52 (2H, @), 3.02 (4H, m), 1.82 (2H, m), 1.21
(3H, t, CH3)

AT

0
.
»ffﬁ

/\ /\/\OH

=N

P

3-Amino-4- benzofuran-2—y|—5—cyano—6-(3-
hydroxypropylamino)thieno[2,3-b]pyridine-2-
carboxamide

407.5

77
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H2N HN " A73"
3- Am no- 4- benzof uran- 2-yl -
w&/)glrox%)propyl am no)t hi eno[ 2, 3-b] pyri di ne- 2-
7649743 PCT/ EP2008/ 007888
5 HZN O "A74"
3- Am no- 4- benzof uran- 2-vyl
nmet hoxypr opyl am no) t hi eno[ 2, 3-b] pyri di ne- 2-

pdoli

HPLC- M5

17-- \ 407.5 0 S~ NJ N\

5-cyano-6-(3 35

421.5 H2N S-8R-NO H 10
-5-cyano-6-(3- ;

[ MtH 422" 1H NMR (500 MHz, DVBO

7.85 (1
(1H, t),

br, NH2),
1. 86 (2H,

o d),

7.77 (1H, d). 7.60 (1H t,
7.41 (1H, 09 (2H, br, NH2
3, 52((2MPH§M33M§'(‘](42‘1§ :1) 3?

m o) HN20 N HzN ,IA75" 47

-87 HPLC- M

OH

carboxa

VREpY

888

car boxam de
d6)_b(ppm :
NH), 7.50 15
, 6.17 (2H,
26(3H, s., CH
8.6 OS N N

‘A74"

|
1

o\i
O&—(\L Y
Sy /\/\o
|

3-Amino-4-benzofuran-2-yl-5-cyano-6-(3-

| methoxypropylamino)thieno[2,3-b]pyridine-2-

carboxamide

421.5

HPLC-MS: [M+H] 422

1H-NMR (500 MHz, DMSO-d8) 5(ppm): 7.85
(1H, d), 7.77 (1H, d). 7.60 (1H. t, NH), 7.50

(1H, t), 7.41 (1H, t), 7.09 (2H, br, NH2), 6.17
{(2H, br, NH2}, 3.52 (2H, m), 3.43 (2H, m),

3.26 (3H, S, CH3),

ssA75:?

O /5
H,N B N
H?N\ - '\\ /4,
| a | ) P
o S NS \N/\V/\O’/\/N\
3-Amino-4-benzofuran-2-yl-5-cyano-6-3-(2-
dimethylaminoethoxy)propylaminojthieno-
[2,3-b]pyridine-2-carboxamide

), 1.86(2H, my |

478.6

HPLC-MS: [M+H] 479
1H-NMR (500 MHz, DMSO-d6) 5(ppm): 7.84
(1H, d), 7.76 (1H, d), 7.56 (2H.m + s), 7.50
(1H. 1), 7.41 (1H, 1), 7.10 (2H. br, NH2), 6 18
(2H, br, NH2), 3.71 (2H, m), 3.55 (4H, m),
3.30 (2H, m), 2.81 (6H, s, NCH3), 1 91 (2H,




H 3- Am no- 4- benzof ur an- 2-yl - 5- cyano- 6-[ 3- ( 2-

di met hyl am noet hoxy) pr opyl am no] t hi eno-

[ 2, 3-b] pyri di ne-2- car boxam de 25 HPLC- MS: [ M+H]
WOROANRS(B00 MHz, DVSO-d6) b(ppm): 7.84 (1H P&)T/EP?OO;B@‘”%S
(1H, d), 7.56 (2ZHm+ s), 7.89_ (1H t), 7 41 (1H, t),
7.10 (2H, br, NH2), 6.18 (2H, br, NH2), 3.71 (2H, m,
3.55 (4H, m, 3.30 (2H, m, 2.81 (6H, s, NCH3), 1.91
(2H, 30 m 35 WO 2009/ 049743 PCT/ EP2008/ 007888 -88- HzN
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N "A76" H2 SAN c~ 5 6\\\6 5 H 3-Am
i no- 4- benzof ur an- 2- yl -/5- cyano- 6- [ 3- (4-
di met hyl am nobut oxy, p opyI am no] t hi eno- |
[ 2, 3-b] pyri di ne+g- ca qg1 de HPLC-MS: [MFH] 507 10 1
H NMR (500 (ppn) 7‘/'84 (1 H d), 7.75
(1 477gd) 753( Hi bt + s), 48 (1H, t), dsed® (1H,
t), 7.07 (2HHz br SN Nfi\i/\o(in br, NH2), 3.53 (2H,
nm, 3.46 2f 18 (2H, m, 2.07
(6h & ngm b4 g?fz{é ah 15"33@08] Iem(f . 1.41 (2H,
rn) 15 Rng yrndmeg—)ca%oxamlde
HPLC-MS: [M+H] 507
TH-NMR (500 MHz, DMSO-d6) &(ppm): 7.84
(1H, d), 7.75 (1H, d), 7.53 (2H, br + s), 7.48
(1H, t), 7.40 (1H, t), 7.07 (2H, br, NH2), 6.16
(2H, br, NH2), 3.53 (2H, m), 3.46 (2H, m),
3.37 (2H, m), 2.16 (2H, m), 2.07 (6H, s,
NCH3), 1.85 (2H, m), 1.49 (2H, m), 1.41 (2H,
m) _
7N\
/F*
oT)
= \/
‘ATT” )\( 3934
N ~._-OH
3-Amino-4—benzofuran-2—y|—5—cyano-6—(2—
hydroxyethylamino)thieno[2,3-b]pyridine-2-
carboxamide
HPLC-MS: [M+H] 394
‘A78" | _ 4335
E " OH
[ i
\ 3-Amino-4-benzofuran-2-yl-5-cyano-6-[trans-
‘ (2-hydroxymethylcyclopropylmethyljamino]-

thieno[2.3-b]pyridine-2-carboxamide
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H2N S~~NN 20 H 3- Ami no- 4- benzof ur an- 2-yl

hydr oxyet hyl am no) t hi eno[ 2, 3-Db] pyri di ne- 2-
[MtH 394 30 0 H2N N

25 HPLC ME:
WKIND9/049T H

3- Am no- 4- benzof uran- 2-yl -

(2- hydr oxynet hyl cycl opr opyl met hyl ) am no]
t hi eno[ 2. 3-b] pyri di ne- 2- car boxam de

2009/ 049743 PCT/ EP2008/ 007888

35 -

- 5- cyano- 6- ( 2-
car boxam de

"A78" 433.5 H2N

PCT/EP2008/007888

-§yano-6-[trans-

-1 WO

-89 HPLC MB: [ MrH] 434 1

H NVR (500 MHz, DMBOcAHdy: fX4ppms4 7.85 (1H, d), 7.76
(1H d), ﬁkﬁﬁMRl(UooMHzNUMdeéﬁbsprﬁme 7.50 (1H t),
741 (1H  ¢H, dY- 71796 (1BHd b*asmNHZ NH)6715'6 (I2H, br, NH2),
4;48(1H81H 50(1 N @Qﬁq(bl H m, 1.04 (1
H m, 0 5_{ br (.t Br85 (1Hm _  of
N o)y G s Nﬂlﬁ%@ﬁH
3- Ami no- 4- be ng 6514 H6' cl s-|(2-
hydroxymethy Wﬁ%pf 7&3‘\‘8’? am nof -
/L N
NN
“ATQ" y% i 433.5
H N S"L\NJ\/”’ OH
3-Amino-4-benzofuran-2-yl-5-cyano-6-[cis-(2-
hydroxymethylcyclopropyimethyl}amino]-

: thieno[2,3-b]pyridine-2-carboxamide
Example 7

If Example 1 is carried out analogously, the following are obtained on

exchange of "E1" with

5-(4-fluorophenyl)isoxazole-3-carbaldehyde “A80",
benzo[b]thiophene-3-carbaldehyde “A81".
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t hi eno[ 2, 3-b] pyri di ne-2-car hoxam de 15 Exanple 7 20
If Exanple 1 is carried out anal ogously, the foll ow ng
are obtained on exchange of "E1" with

wo20eb/dabuer ophenyl )i soxazol e- 3- car bal dehyde " RED/EP20086§07888

benzo[ b] t hi ophene- 3- car bal dedpyde "A81 ". 30 35 WO
2009/ 049743 PCT/ EP2008/ 007888" -90 No. Structure and
name MW 5 0 N HN "A80" 0 394.4 N H2N S N NH2 3,
6- Di ami no- 5- cyano- 4-[ 5- (4-fl uorophenyl)- 10

i soxazol |- 3-yl]thi eno[2 3-b i d&ne- 2- car box;, am de

1H NER (500" MHz, BieGUsRRN (f}yﬁ*ﬂi‘ 8.05 (2H My, 7.53
2H, —br | NH2)T—7: 48 (3H, 1), 7@9 ’’’’’ 15 (2H, br, NH2),

6.18 (2H br, NH2) "A81 0; me " 2 365.4 ~ 20 HN S~

~ X 2 N NN2

3, 6- D am no- 4- benzo[ b] t hi op 3-yl -5-cyano-
S

"ABD’ f l zN 394.4
2
L
3,6-Diamlno 5-cyano-4-[5-(4- quorophenyI)-

|
l isoxazol-3-yl]thieno[2, 3-b]pyridine-2-carbox-
1 amide

1H-NMR (500 MHz, DMSO-d6) (ppm): 8.05
(2H, m), 7.53 (2H, br, NH2), 7.48 (3H, m), 7 09
(2H, br. NH2), 6.18 (2H, br, NH2)

- "ABT Q ) % I 365.4
; HNy_\SI\ |

3,6-Diamino-4-benzol[b]thiophen-3-yl-5-cyano-
thieno[2,3-b]pyridine-2-carboxamide

HPLC-MS: [M+H] 366

The following examples relate to medicaments:

Example A: Injection vials

A solution of 100 g of an active compound according to the invention and
5 g of disodium hydrogenphosphate in 3 | of bidistilled water is adjusted to

pH 6.5 using 2 N hydrochloric acid, sterile filtered, transferred into injection
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thieno 2, 3-~ridine-2-carboxam de HPLC-Ms: [ M+tH] 366 25
The followi ng exanples relate to nedi canents: 30

Exan@I e A Injection vials A solution of 100
W8P

of an
M9 nmpound according to the invention aﬁ%T/%’2&°86P7sss

di sodi um hydr ogenphosphate i@i3 | of bidistilled water

is adjusted to 35 pH 6.5 using 2 N hydrochloric acid,

sterile filtered, transferred into injection WD

2009/ 049743 PCT/ EP2008/ 007888 -9'1 vials, |yophilised
unicks, heapdiilised watedistérdesoaditiope @nddsaatett understerie condi-

condi -_tions. Each injectiqgn vial contains 5 ng of

2 0PNY & A ipisRYan Rl eehfains Band ol gshes £BMPRURA i xt ur
of 20 g of an active conpound according to the
invention with 100 g of soya lecithin and 1400 g of

c ExampletBeSuppositoried, poured into noulds and al |l oned
to cool. Each suppository contains 20 ng of active 10
conpound. Exanple C. Solution 15 A solution is prepared

f 1,0 f Y ' - :

| BBt o 2078 o B g BRI BhG3o e bivBption with
Na@biaczéf JdadyaHaEMHA Gind01 40 (g of chesd BLitenisutiekéd Qduted iinto
940 of bidistilled water. The pHis adjusted to
6 Muldsmand mdowet te icenl. ibachsppesitery contaiandOsmarafiaciive
by irradi,a 20 tion. This solution can be used in the
ngmF’&P”de drops. Exanple D. G ntnent 500 ng of an
active conpound according to the invention are m xed
with 25 99.5 g of Vaseline under aseptic conditions.
EExapipleC: Sabiteors 30 A nmixture of 1 kg of active
compound, 4 kg of lactose, 1.2 kg of potato starch,
0.2 kg of talc and 0.1 kg of nagnesium stearate is

one : : ) :

Sheeogtn [ fepnRa o R AR crinsit S8R tline

cimyeatiod, 938 g of NaH,PQ, - 2 H,0, 28.48 g of Na;HPO, - 12 H,0 and
0.1 g of benzalkonium chloride in 940 ml of bidistilled water. The pH is
adjusted to 6.8, and the solution is made up to 1 | and sterilised by irradia-

tion. This solution can be used in the form of eye drops.
Example D: Ointment

200 mg of an active compound according to the invention are mixed with

89.5 g of Vaseline under aseptic conditions.
Example E: Tablets

A mixture of 1 kg of active compound, 4 kg of lactose, 1.2 kg of potato
starch, 0.2 kg of talc and 0.1 kg of magnesium stearate is pressed in a
conventional manner to give tablets in such a way that each tablet contains

10 mg of active compound.



10

15

20

25

30

35

WD 2009/ 049743 PCT/ EP2008/ 007888 -92-- Exanple F:
Dragees Tablets are pressed anal ogously to Exarrpl e E

and subsequently coated in 5 a conventional nan
W 20M9/8#9¢8at i ng of sucrose, potato starch, taI"éT"i"rz‘a\‘ﬁ"é{’“"sss
canth and dye. Exanple G Capzules 10 2 kg of an active
conpound according to the invention are introduced into
hard gel ati ne capsules in a conventional manner in such
a way that each capsule contains 20 ng of the active
cEtxpoyrld.F:1Drageesl e H: Anpoul es A solution of 1 kg of
active conpound according to the invention in 60 | of
bidistilled water is sterile filtered, transferred into

I I

seapwégéaedéyéggtggr# e COHC}}J%I o%%rﬁb%%ﬁﬁd%%gu@@%yn%ﬁg n
18 cuopvehtiewalinenmerpitiuatoahg w@uc%em@wglabdmm&, traga-
PCT/ EP2008/ 007888 -93 Patent Clainms 1. Conpounds of

t ReNtRndif¥el 5 HiZN RN OI HZN S N N 10 R3 in which

R denotes Het 15 R2, R3 each, independently of one

anot her, denote H A, AIkNH2, Al kNHA, Al KkNAA',
AE&HHﬁQ%/G BhkSdleddl KOA, Al kCyc, Al kCycAl kCH,

Al kCycAl kQA, kCycAl KCOOA, Al kCycAl kCOOH, Al kHet'

Al KOAI kOH, Al kQAI kQA,

2 kg of an active compound according to the invention are introduced into
hard gelatine capsules in a conventional manner in such a way that each

capsule contains 20 mg of the active compound.
Example H: Ampoules

A solution of 1 kg of active compound according to the invention in 60 | of
bidistilled water is sterile filtered, transferred into ampoules, lyophilised
under sterile conditions and sealed under sterile conditions. Each ampoule

contains 10 mg of active compound.
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20 Al kQAI kNH2, Al KOAI kNHA, Al KOAI KNAA' |

Al KCHOH(CH2) , OH, All (Q(CH2) mHet' or Al KAr, V\,here one

of the substituents R2 and R3 is # H R2 and
WOGgYHET43may al so be an al kyl ene chain havi nd;’q/'%"a"@“’@"sss
atons, in which one or two ngm-adjacent CH2 groups may
25 be replaced by N and/or O atons and/or in which 1 to
6 H atons may be replaced by A, OH OA (CH2)" Het',
SQ2A and/or Hal, Al k denotes al kylene having 1 to 6 C
atonms, in which 1 to 4 IRat@ot &lains may be repl aced by
F, C and/or Br, Cyc denotes cycloal kyl having 3 to 7 C
atons, in which 1 to 4 H atons may be replaced by A,

notes a nono- or bicyclic

unsaturg?ﬂbg{an %e%&g ic 35 heterocycle having 1 to
4 N, 0 and/or S atons, which may be nono-, di- or
trisubstituted by A Hal and/or Ar, WO 2009/ 049743

PCT/ EP2008/ 007888 '94Hg§t demot es a nonocycl i c
saturated, unsaturated ar onPtl c terocycl e having
1to4 N, O and/or be nono-, di- or
trisubstituted by A QA HaI, S02A 5 @nd/ or =0

(car bonyl oxygen), yl_Rhich is
unsubstituted or Hgho-, - oN"triNsubstituted by A,

OH, QA Hal, SO2NH2, SO2NA and/ or |02NAA A, A each,
i ndependently of one another, deno unbranched 10 or
branched al kyl having 1-10 C atons, in which 1-5 H
atons may be replaced by F, d and/or Br, Hal denotes
F, Adin®hickr |, mdenotes 1, 2. 3, 4, 15 n denotes O,
1, 2, 3, 4, and pharmaceutically usable derivatives,

sal t sR'sol vat élenofefitleler s and st er eoi soners t her eof

I ncl uﬁzPﬁle Xtg cﬁ?lntdlé%eﬁ%n Iynof’"cl)ﬁe Eﬁ&h%i'denote H, A, AlkNH;,
AlkNHA, AIkNAA', AIkKNHSOZA, AIkOH, AlkOA, AlkCyc,
AlkCycAlkOH, AlkCycAlkOA, AlkCycAlkCOOA,
AIkCycAIkCOOH, AlkHet', AIKOAIKOH, AIkOAIKOA,
AlkOAIKNH;, AlkOAIKNHA, AlkQAIKNAA',
AlkCHOH(CH,),OH, AlkO(CH:)mHet' or AlkAr, where one
of the substituents RZ2 and R3is # H,

R? and R® together may also be an alkylene chain having 1to 6 C

atoms, in which one or two non-adjacent CH, groups may
be replaced by N and/or O atoms and/or in which 1 to 6 H
atoms may be replaced by A, OH, OA, (CH;),Het', SO,A
and/or Hal,

Alk denotes alkylene having 1 to 6 C atoms, in which 1 to 4 H
atoms may be replaced by F, Cl and/or Br,

Cyc denotes cycloalkyl having 3 to 7 C atoms, in which 1 to 4
H atoms may be replaced by A, Hal, OH and/or OA,

Het denotes a mono- or bicyclic unsaturated and/or aromatic
heterocycle having 1 10 4 N, O and/or S atoms, which may
be mono-, di- or trisubstituted by A, Hal and/or Ar,
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20 2. Conpounds according to CGaiml in which R2
denotes H, A Al kNH2, AlIkNHA, Al kNAA' , Al KNHSCRA,
Al kOH, Al kQA, Al kCyc, Al kCycAl kOH, Al kCycAl kOA, 25

WA BE/BAT4CO0A, Al KCycAl KCOOH, Al kHet', Al kQAIREOHP2008/007888

Al kOAI KOA, Al kQAI KNH2, Al KOAJkNHA, Al KOAI KNAA',

Al KCHOH(CH2) , OH, Al kQ(CH2) nHet 1 or Al kAr and R3 denotes
H and 30 and pharmaceutically usabl e derivatives,

sol vat es salts and stereo- isoners thereof, incl udi ng

i xt ukRs' t her ehotds @noriaycis satdbatdd, @@mgmﬂés or aromatlc
according to Claiml or 2 one or nore of Cains 1 to

in whi ch WO 20etgosedia hapog Eleddbd) cordysS aterss, \Rh@h may

f05 ¢ atom o Mot d anosARufRAIEL, Eefsa i, Hagh
be replaced @hd%}i@géaﬁoﬂymy@@%or in which 1 or 2 H
atons nmay be replace A, (CH2)nHet', and/or

SO|2A Ar5 andI mpmmm)&whm @gatswsﬂbned/atmm , %i or
i xt ur o5 tﬁi‘r&ﬁ? e e OB B T %éa%%{angb‘m for
more of O aingg %3 in which Het denot es a nono-

bi cyclic unsat ur at and/ or aromatic heterocycle

havi ng\, A't o 3 dichDinglegende@iyabhome anbiheh, denote Linbbenched
mono-, di- or trisubstjtuted by A Hal and/or Ar, and
phar maceut i caldrpraremdealigr ha\)’é\'ﬁg V29 Caboipg Buwhich) 1-§ H

and stereo- I es t hereof
inall rati os%q%%éngbgéergél’a&éa%gcdr(glgan@/{)('ggfjne or nore
of C #ars 1 t @lehotes F, Cl, Brorl,

m denotes 1, 2. 3, 4,

n denotes 0, 1, 2, 3, 4,

and pharmaceutically usable derivatives, salts, solvates, tautomers

and stereoisomers thereof, including mixtures thereof in all ratios.

2. Compounds according to Claim 1

in which

R? denotes H, A, AkNH,, AIKNHA, AIKNAA’, AIKNHSO,A,
AIkOH, AIKOA, AlkCyc, AlkCycAlkOH, AlkCycAIkOA,
AlkCycAIKCOOA, AlkCycAlkCOOH, AlkHet', AlKOAIKOH,
AlkOAIKOA, AlkOAIKNH., AIkOAIKNHA, AIKOAIKNAA',
AlkCHOH(CH,),OH, AIkO(CH,)mHet' or AlkAr and

R’ denotes H and

and pharmaceutically usable derivatives, solvates, salts and stereo-

isomers thereof, including mixtures thereof in all ratios.

3. Compounds according to Claim 1 or 2 one or more of Claims 1 to 3

in which
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in which Het' a nonocyclic saturated or unsaturated
heterocycle having 1 to 3 N, 0 and/or S atons, which
may be nono-, di- or 25 trisubstituted by A Hal, S02A

WaRIIY949=8 (car bonyl oxy- gen), and phar naceutHCJalR2908/007888

usabl e derivatives, solvatesggsalts and stereo- 30

i soners thereof, including mxtures thereof in all

rati os. 6. Conpounds according to one or nore of C ains
1to5 in which 35 Ar denotes phenyl which is

monos RBsinidt Rt Ry ekhergaaNeRo bé%%gﬂéné@ﬁmav W 1t05C
2009/ 049743 PCT/ EP2008/ 007888 andd;phar maceutical |y

usabl e deri vagloms in gdligmoee nogadjacemd b1 Qmmﬁﬁ&%rs

Gonpounds. sel A% b SHIRr EP§5E7 anblor Wit 1 872 7 afoms
3, 6-di am no- dnfagnzoieiatedoy b @wx@noedmgn%ﬁ BndbPBO.A.

i ne-2- car boxam de,
3, 6-di am no- 5- cyano- 4- (4, 5-di net hyl furan-2-yl)thieno[ 2,

S B Bt parRseaufiay el dainative s sovales  sRlls A stersy-

d
5 - a o oS GO AL ARyer Pereod P4 14198 hor 2, 3- b p

yridi ne-2- car boxam de,

3, 6- d| am no- 4- benzof ur an- 5-yl - 5- cyanot hi eno[2 3-b] pyrid
i Ae- 2C0mRBEIESR %Or@@r%oéciq'ﬁﬁ’i %/P 4- benzo-

5-t hi ﬁpwﬂ tp]l -5-yl -5-cyanot hi eno[ 2, 3-b] -

pyri di ne-Z-car boxam de

3, 6- dHaim no- Sdepetea a4mbhon”©t bbdyclic unsaturated and/or aromatic
H i ndol - 2-yl )th| eno[ 2, di ne- 2- car boxam de

4
3, 6- di ami no- 5heleseryce ba\llﬁgﬂhéi béhLdaod/en-Datpms, weel Ry

, 3-Db]- be mono-, di- or trisubstituted by A, Hal and/or Ar,

and pharmaceutically usable derivatives, solvates, salts and stereo-

isomers thereof, including mixtures thereof in all ratios.

5. Compounds according to one or more of Claims 1 to 4
in which
Het' a monocyclic saturated or unsaturated heterocycle having
1to 3 N, O and/or S atoms, which may be mono-, di- or
trisubstituted by A, Hal, SO,A and/or =O (carbonyl oxy-
gen),

and pharmaceutically usable derivatives. solvates, salts and stereo-

isomers thereof, including mixtures thereof in all ratios.

6. Compounds according to one or more of Claims 110 5
in which
Ar denotes phenyl which is monosubstituted by SO;NH,,
SO;NA or SO NAA
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25 pyridi ne-2-car boxam de,
3, 6-di am no- 4- benzo[ b] t hi ophen-2-yl -5-cyanot hi eno[ 2, 3-b
] pyri- dine-2-carboxam de, 3,6-d ia min o-5-cya n
WO WY978-d i hyd ro ben zo-1, 4-di oxi n-6-yl )AGAT/ERIA08HITESS
30 [2, 3-b] pyri di ne-2- car boxaggde,
3, 6-di am no- 4- benzo- 1,
3-di oxol - 5-yl - 5- cyanot hi eno[ 2, 3-b] pyri -
di ne- 2- car boxam de, 3, 6-di am no-5-cyano-4-(1-nethyl-1
H- benapd phaanakedtiodlly tushBroderdtives, solvates, salts and stereo-
[ 2, 3-b] pyri di ne-2- car boxam de,
3, 6- disgmiers-tBerephroclyding-medurgs-thereof in all ratios.
H i ndazol - 3-yl )t hieno[ 2, 3-b] - pyridi ne-2-car boxam de,
WO 2009/ 049743 PCT/ FP2008/ 007888 -97. 3,6-d iam
i no-5-cyano-4-imidazo[ 1,2-alpyrid in-2-ylth
i eno[ 2, 3-b] - pyridi ne-2-carboxam de,
376- dCampomsntisestededifamnotheggdups- cyanot hi enof 2,
3-b] pyridi ne-2- carboxam de, 5
3, 6-di am no- 4- benzo[ b] t hi ophen-5-yl - 5-cyanot hi eno[ 2,

3-b] pyri - s BenAnsar L A8 ]-5- ; _ idine-2-
3. 6 0 am o B A AT Y i g2 Oy g 2

[ 2, 3- btarbpxamddee- 2- car boxam de, 10

3, 6-di am no- 5- cyano- 4- ( 2- net hyl - 5- ﬁhenyl furan- 3- 3{I )3t hi e,
no- [2,3- @]%QWPQ@‘Wmﬁﬂﬁ%ﬁilﬂ@t ylfuran-2-yl)thiend{2,3-blpyri-
3, 6-di gmne- -5:(%%139- - (5-nEt hyl isoxazol -3-yl)thieno[2,
3-b] pyralm-éqgi(%{a- - ca(rjébxarri de, 15

3- am no- 43iBdielito Bcyand-4-35-rmethpiuan 3y (thieno[2,3-b]pyridine-
et hyl pi perazi n-1-

yl ) pr ogytaaboxanide eno[ 2, 3- b] pyri di ne- 2- car boxami de,

3-am no-

thi enol 2, S BRBYAPar RASr 8 r SR Tas 2 By Rirol 3 ploSAding -
3, 6- di gHitBaAgYano-4- (2- net hyl - 5-phenyl furan-3-yl)thie
no- [ 2, 3-b] pyridi ne-2-car boxam de,
3,6-diamino-4-benzofuran-5-yl-5-cyanothieno[2, 3-b]pyridine-2-
carboxamide,
3,6-diamino-4-benzo-1,2,5-thiadiazol-5-yl-5-cyanothieno(2,3-b}-
pyridine-2-carboxamide
3,6-diamino-5-cyano-4-(1-methyl-1H-indol-2-yl)thieno[2,3-b]-
pyridine-2-carboxamide
3,6-diamino-5-cyano-4-(5-methylbenzofuran-2-yl)thieno[2, 3-b]-
pyridine-2-carboxamide,
3,6-diamino-4-benzo[b]thiophen-2-yi-5-cyanothieno[2,3-b]pyri-
dine-2-carboxamide,
3,6-diamino-5-cyano-4-(2,3-dihydrobenzo-1,4-dioxin-6-yl)thieno-
[2,3-b]pyridine-2-carboxamide,
3,6-diamino-4-benzo-1,3-dioxol-5-yi-5-cyanothieno[2,3-b]pyri-
dine-2-carboxamide,
3,6-diamino-5-cyano-4-(1-methyl-1H-benzoimidazol-2-yl)thieno-
[2,3-b]pyridine-2-carboxamide,
3,6-diamino-5-cyano-4-(1-methyl-1H-indazol-3-yl)thieno[2,3-b]-

pyridine-2-carboxamide,
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3-am no-4-benzofu ran-2-yl-5-cyano-6-norphol in-4-ylth
ien o [2,3-b] pyrid ineZCarboxa mide, 3-amin

0- 4- benzof uran- 2-yl -5- cyano- 6- (4 met hyl pi perazin-1
WOR0PYOIEE3: hi enol 2, 3- b] pyri di ne- 2- car boxani de, PCT/EP2008/007888
3-am no- 4- benzofu -97 .

ran-2-yl - 5-cyano- 6- ( 3- pi peri di n-1-yl propyl
am no)t hi eno[ 2, 3-b] pyri di ne- 2- car boxami de,
3- am no- 4- benzof ur an- 2-yl - 5- cyano- 6- ( 3- nor phol i n-4-y B
opyl - 30 3/8- dla)nlhoéﬁq[anoatﬂmrw;)m ae}]ayrt;hm@ewﬁmmz 3 -

A e g aid 2 Y o cyanor6: (4 (4-methyl-

pi per azi nak yahihBor bek Anfiaybl b ftg_kaﬁP&g@lcﬂzrﬁ-Hip@ﬁd%'e@z

ar boxam de, zof u

cyano- bafbdx@avide,d roxyet hoxy) 35

et hyl am no] t hi eno[ 2, 3-b] [\)/ di ne- 2- car boxani d

3-ani no-4 k@eﬁ@ﬁ?'ﬂ@é‘nb@zﬁ[ Eh'99%'&56¥|[5ZC¥@Q¥BPHQ[7p3ﬁﬂPHf
in-1

yl) et hdlnaem2 r?gﬁ%xlaénr{ng 3-b] pyri di ne- 2- car boxam de, WO

2009/ 0497633 m@MEd?%O@ﬁa{rﬁﬂzgsﬁneﬂﬁ%H -imidazol-4- y|)th|eno[2 ,3-b]-
3- ani no- 4- benzof ur an cyano- 6- ( 3- hydr oxypyrrol i

n-1-yl nyldlheeﬂwé@fboxamepyrl di ne- 2- car boxami de,

Foxypr opy PEHPRC R iR Py B Ear g4
5 3-anjne: tﬁépﬁﬂj’iﬁ@fZUéeﬁBoiaMldél

-cyano 6- [ dr oxycycl obuty _
met hyl ) am'irﬁaiilahmamﬁ[ @Mﬂﬂﬁmﬂhhmbs@azak—&qk)ﬁﬁéde[z,3—b]pyr|—

3-anmin of u n2y| 5--cya
no- 6- ( ' é?ﬁé%% pi perazi n-1-yl)thieno[ 2,
3- 0] pyri d3idiamé: @BEHQg@ﬁr?gLyl Heyan -?-([3 4- m%théllplperazm 1-

3-am no- 4- benzof uran cyano- tra opyran-4

-yl - rrgt)mdp)ﬁmmmo]thblnermBQz]pﬁfcbI]u@Qmaibomrﬂfdear boxam de,

3-a m no-4-benzof uran-2-yl -5-cyanog-6-[2-(tetrahydrofu
ran-2-yl - 3-amino-6-(4- ammobutylammo) 4-benzofuran-2-yl-5-cyano-

ggt gogyrﬁlgﬁ& I gw;ﬁ.bud%%%g[,gq)%gpbgyrl di ne- 2- car boxam de,

cyano- 6- [ 8-6-dianmhbys- @yai?rﬁi MQHnéthyl 5-phenylfuran- 3-yc}thteno—
yl) hexyl am nol t hi eno[ 2, 3-b] pyri di ne-2-car boxam
¥ 2,3-b]pyridine-2-carboxamide,
3-amino-4-benzofuran-2-yl-5-cyano-6-morpholin-4-ylthieno-
[2,3-b]pyridine-2-carboxamide,
3-amino-4-benzofuran-2-yl-5-cyano-6-(4-methylpiperazin-1-yl)-
thieno[2,3-b]pyridine-2-carboxamide,
3-amino-4-benzofuran-2-yi-5-cyano-6-(3-piperidin-1-ylpropy!l-
amino)jthieno[2,3-b]pyridine-2-carboxamide,
3-amino-4-benzofuran-2-yl-5-cyano-6-(3-morpholin-4-ylpropyl-
amino)thieno[2,3-b]pyridine-2-carboxamide,
3-amino-4-benzofuran-2-yl-5-cyano-6-[4-(4-methyi-3-oxo-
piperazin-1-yl)piperidin-1-ylJthieno[2,3-b]pyridine-2-carboxamide,
3-amino-4-benzofuran-2-yl-5-cyano-6-[2-(2-hydroxyethoxy)-
ethylamino]thieno[2,3-b]pyridine-2-carboxamide,
3-amino-4-benzofuran-2-yl-5-cyano-6-[2-(4-methylpiperazin-1-
yllethylamino]thieno[2,3-b]pyridine-2-carboxamide,
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3- am no- 4- benzof ur an- 2-yl - 5- cyano- 6- [ 6- (4- net hyl pi per az
i n-1-
yl ) hexyl am no] t hi eno[ 2, 3- b] pyri di ne- 2- car boxam de, 20
W8 209/0M9748- benzof ur an- 2-yl - 5- - cyano- 6- ( 2- net hyCaiE R OSIINY8SS
| - am no)thieno[2, 3-Db]pyri dg@e 2- car boxam de,
3-am no- 4- benzofuran 2-yl - 5--cyano- 6- (4 pyrrolidin-1-yl
pi peridin 1-yl)thieno[2, 3-b] pyrl di ne- 2- car bcxam de,
3- am no- 4- benzofu ra n-2-yl - cyano6(3im

i dazol - 1- sla@ﬁm@yd beR2ofuran-2-yl-5-cyano-6-(3- hydroxypyrroildln 1-yl)-
am no) t hi eno[ 2, 3- b] pyri di ne-"2- car boxam d

3-am nthIGRQiQaﬁﬁb}plﬂmﬂlmGal’rcameaﬁllde pyrroli d| n-1-yl propyl

?nmngo)S- c; | enoL) %ben%fg}lan 9' czyacn%rg%%%iﬁ&dro?@gropyl—

5-di me 30
pi peragwﬁﬁﬂg/‘ %r%o%w%ﬁn% ?ﬁ?ﬁ%ﬁlgeb] pyridi ne-2-carb

oxani de, 3&ranmon4}b5nmyfalm} -2-y(-%;-&ano-6-[(3-hydroxycyclobutyl-

- di net hyl 2I--4th |

pi Ip(rerfa hmz%r‘lﬂ‘f)i{% ) f @-]EYF Sg - BQ¥%@f%xam de,
f’oag‘_ ng 553%%8 4 béﬁzofﬁrﬂ-ﬁ?ﬁl-@&ﬁéﬁo@@- £othandsuldn(i- hyd
et hoxybwéﬂa{ilnm w%tdmloﬁll@[tﬂpﬁﬁdﬂl@éﬁ c@lrbagaﬂndmr boxami de,

3- am no- 5-cyano- 4- (4, 5-di nethyl furan- )-6[2(4 su
| f am oyl - 3-amino-4- benzofuran 2-yl- cyano 6 [tetrahydropyran -4-yl-

e A BRI g g oo ce

3- am no- S3GHAING- Abéﬂz@fu%ﬁfﬁtﬁ}ﬂd é%ﬁr\%ﬂ@@z xﬂe}raﬁyé;?ofumndm

| -1-yl- propyl am no)t hi eno[

pyri di mtnoaaewwmndhhleaowmi@yrﬁimqa carbaxgmide,

or opy! am, f”r{‘ﬁf]e‘ﬁ@?@%%f 57 A G e amsihyipiperazin-1-
3 am onRefIERcinicho s SIBTHANEIIEAbGRalde & (3 Y

r oxyp amn pyr 1 di ne-2- car boxam de,

3- am no 53eammm—44—benzc5fuchmﬁtm-35 éyarmqexe-ﬂ-)nﬁhwommazunm—
n-4-y

met hyI yﬁh@%mmoéw&r@[%ﬁbmpywIaer?eCQm@aamm de, 10
M L R g
3- am narnepikisnoR: B rdliné arganeeXarean no) - 4- ( 5- met hy
I furan2y|)th|eno r|d|ne2-carboxamde
3-amino-4- benzofuran 2 yI 5-cyano-6-(4-pyrrolidin-1 y|p|per|d|n-
1-ylithieno[2,3-b]pyridine-2-carboxamide,
3-amino-4-benzofuran-2-yl-5-cyano-6-(3-imidazol-1-ylpropyl-
amino)thieno[2,3-b]pyridine-2-carboxamide,
3-amino-5-cyano-4-furan-2-yl-6-(3-pyrrolidin-1-ylpropylamino)-
thieno[2,3-b]pyridine-2-carboxamide,
3-amino-5-cyano-4-(4,5-dimethylfuran-2-y!)-6-[3-(4-methyl-
piperazin-1-yl)propylamino]thienc[2, 3-b]pyridine-2-carboxamide,
3-amino-5-cyano-4-(4,5-dimethylfuran-2-yl)-6-(4-ethanesulfonyl-
piperazin-1-yljthieno[2,3-b]pyridine-2-carboxamide,
3-amino-5-cyano-4-(4,5-dimethylfuran-2-yl)-6-[2-(2-hydroxy-
ethoxy)ethylaminolthieno[2,3-b]pyridine-2-carboxamide,
3-amino-5-cyano-4-(4,5-dimethylfuran-2-yl)-6-[2-(4-sulfamoyl-
phenylethylaminolthieno[2,3-b]pyridine-2-carboxamide,
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15
3- ani no- 5- cyano- 6- (3- di net hyl am nopr opyl am no) - 4- (5 net
hyl - furan-2-yl)thieno[ 2, 3-b] pyri di ne-2- car boxam d

WO-280f/H674B- cyano- 6- (4- et hanesul f onyl pi per azi nPICTiﬂ")m%i“@?SS

-met hyl furan-2-yl)thieno[2,§gb] pyridi ne-2-carboxam de,
20

3- am no- 5- cyano- 6- ( 3- et hanesul f onyl am nopr opyl am no) - 4-
(5-

et hyl f ur axanzinwat:wma{(a 53dh}¢1p|ylifmﬁan€2 2h-Gatbioxdaralel-yl-
3-am no-5-cyano-6-(3-hyd rox

r opy! aBiaRyjarainoghigso [g/BfQ]rpé[ﬁdgLe 2-carboxamide,

1)t hi
hol 6r1 (3 R PELT AT BT S SRRz yy b (et
me: Ey: py) E%rﬂmbbﬂwtéﬁo@@&ﬂp%dlhmz talbegamidmr boxam de,
e am n
0- 2- Zar b:iamme &9%4 65 aenethyfunean-gh-f-§3-hydroxypropyl-

;S: :tnggn'fmo *EH gXo['Zdé B pyn}élne WM Wdécyd opr opanecar bo

3-am no- 53 -Ca\fﬁl%-fﬁcg JIMQK(BQMMt}ﬁk/ﬁumaﬁoé-yl‘}:d—ﬁpiﬁéhhm hyra

n-2- 30 yl)thieno| yri di ne- 2- car boxam d

3-am nmﬁhﬂ)amhmoﬁh(e@oféﬁmjwrmm@ﬂ-embnmamnk( 5 met hyl f ur

an-2 vyl )t i eno b ri dl n car boxa

3- ani no- 5 % %‘l‘{)‘ z ‘%I‘ﬁﬂ' Ay IR F%QWQ) oy MEiiYho

]-4- 3

(5- et rFPurg\whbenﬁ[% tfiht?]g}q ‘EEef %E]lrg)(/)?(?rglldnee 2- car boxam de
3-amino-5-cyano-6- (3 methylamlnopropylamlno) -4-(5-methyl-

3- ani no- 4- benzof ur an- 2-y| - 5- no- 6- ( 3- et hyl am nopropy

| - ani HEROM-EBIEN0R2, @}tﬁpvrl@mﬂe”- Qar@wam de,
an %‘géé‘?agﬁfﬁ#’%si %9?@@%thv4%%i’n&%f>awaww-gmethx'-

0- thi ﬂngh2z phtblano2, GngrﬂdlﬁéfﬂoeéMkdmlde

3- anmi no- 4- benzof ur an cyano-6 13 et hanesul f
amino 5 graipiioadrcrane- ﬁr éne_ipanesulfony piperazin-1-yl)-4-

g g]mpx 'r%'n %Hﬁ car iﬁﬁ%ﬁ‘wr.@ne 2-carboxamide,

cyano- 6- ( 3: é}ﬁﬁfooff-)épé@@-ﬂ-(@ﬂétﬂghesuIfonylamlnopropylammo) 4-(5-
t hi eno[ 2, 3- b] pyri di ne- 2- car boxam de

3- ami nmethpléuranfdiybihiehoj2 39b]pyridine- 2- carboxamide,
-cyano- 6- ((3- net hoxypr
t h%/eno[ 2, :QJ]’W?—&{’Q% %Yd}a?ﬂﬂﬁgggyﬁrggylaq@o 4-(5-methylfuran-2-

3-amin e@ﬁ(ﬂ % [ 3-(2-di met hyl am no
et hoxy rﬁmpy g%fﬁ ‘i%gn%fg g EI p9§| di ne- 2- car boxam de,
3-amino-5- cyano -6-[(3-hydroxycyciobutylmethyl)amino]-4-(5-

onyl
(5- y ethyl-

methylfuran-2-yl)thieno[2,3-b]pyridine-2-carboxamide,
methyl 2-{[3-amino-2-carbamoyl-5-cyano-4-(5-methylfuran-2-yl)-
thieno[2,3-b]pyridin-6-ylamino]methyl}cyclopropanecarboxyiate,
3-amino-5-cyano-6-(4-hydroxybutylamino)-4-(5-methylfuran-2-
yl)thieno[2,3-b]pyridine-2-carboxamide,
3-amino-5-cyano-6-(3-methoxypropylamino)-4-(5-methylfuran-2-
ylthieno[2,3-b]pyridine-2-carboxamide,
3-amino-5-cyano-6-[3-(2-dimethylaminoethoxy)propylamino]-4-
(5-methylfuran-2-yl)thieno[2.3-b]pyridine-2-carboxamide,
3-amino-4-benzofuran-2-yl-5-cyano-6-(3-methylaminopropyl-

amino)thieno[2,3-b]pyridine-2-carboxamide,
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3-amino-4-benzofu ra n-2-yl-5-cyano-6-[3-(4-d imethyl a
mi no-

but oxy) propyl am no] t hi eno[ 2, 3-b] pyri di ne- 2- car boxam de,
PCT/EP2008/007888
3-am no- 4- benzof ur an- 2- yl - 5-gyano- 6- ( 2- hydr oxyet hyl ani n
0)- thieno[2, 3-b]pyridine-2-carboxam de, 3-am

i no- 4- benzof uran-2-yl -5-cyan o0-6-[trans-(2-hyd roxym

et hyl -

cyc(opr opglamihByd- lfﬁ@hﬂ@&ﬁrhp?lﬁﬂiiﬁoﬁﬂ!ﬂe@iﬁfﬂéﬂ@“—%"&@?@%a
m de, 20 3-ami no-4-benzofu ra

n- 2-yl tl"ﬁewarﬁob}py[ldir@-z-zamamdgnet hyl

(r:nygleom op anfltngyA %enzo u]’an I%[ cyanobé I?é( re'trgénneesu?foﬁﬁgﬂﬁﬁ(g—

3, 6-di g}m% %Xtﬂféhoffz B@bﬁd.hé@@ﬂb@whﬂdéoxazol 3-yl]

t hi eno i di ne-2-car boxam de

3, 6- di am afammmmemfummam@wo@{&%dmﬁpmmﬂanmqo
b d d ph t |1

Lsabl e ggfpﬁ’é@g'r”ae(? ‘\a?gftgg‘a@a?tg g:}gag?:rgg? |)s/omsrs

t her eof , %M@ DGy HiES L BeERR0-8.13 ShdinbRpdrBRy afiino)-

8. Proces$ e prepar ati’on oun

f or mul ehiénef@cBbipyridinet »-cettmixamnidet o 7 and
phar maceutical ly usabl e derivatives, salts, sol- vates,
t aut oner s 3ATAINGt4-PEBT N2 --ep)apo-6 tiris slimethyiaminon

tor mut SO Ghy BB RRR.S Blby B, ES R Ee. ¢
RN N LT R O h ¢ e Che e ng

i ndi cabetdxyipropeiaminglthiego[Rexbiptiditier A-caragioidad of
the form aarkljno-lll-%enzofuran 2-yI-5-cyano-6-(2-hydroxyethylamino)-
thieno[2,3-b]pyridine-2-carboxamide,
3-amino-4-benzofuran-2-yl-5-cyano-6-[trans-(2-hydroxymethyl-
cyclopropylmethyl)amino]thieno[2,3-b]pyridine-2-carboxamide,
3-amino-4-benzofuran-2-yl-5-cyano-6-[cis-(2-hydroxymethyl-
cyclopropylmethyl)amino]thieno[2,3-b]pyridine-2-carboxamide,
3,6-diamino-5-cyano-4-[5-(4-fluorophenyllisoxazol-3-ylJthieno-
[2,3-b]pyridine-2-carboxamide,
3,6-diamino-4-benzo[bjthiophien-3-yl-5-cyanothieno|2,3-b]-
pyridine-2-carboxamide,

and pharmaceutically usable derivatives, solvates, salts and stereo-

isomers thereof, including mixtures thereof in all ratios.

8.  Process for the preparation of compounds of the formula | according
to Claims 1 to 7 and pharmaceutically usable derivatives, salts, sol-

vates, tautomers and stereoisomers thereof, characterised in that

a) for the preparation of a compound of the formula | in which R?,
R®=H,
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H2ZN-CO-CH2-Z 11l in which Z denotes C, Br, | or a
free or reactive functionally nodified 20 OH group, to
give a conpound of the formula IV 25 R N / NIV

whH2bbd04983 N NH2 O 30 in which Rl has the nme®oilriP2008/007888

indicated in Claim1l, and ng resul tant conpound of the
formula IV is subsequently é cyclised to give the
compound of the forrmula I, WO 2009/ 049743

PCT/ EP2008/ 007888 -102- or b) for the preparation of
the conpound of the formula I in which at |[|east one of
the two radicals R2, R3is # H 5 the free am no group
in a conpawochpafundhe thefonmhwaallV is  replaced by Hal, 10
giving a conpound of the formula V. R N N 15 V H2NS
N Hal O 20 in which RL has the neaning indicated in

Claiml, R’ N
=
Nz 7
l::\]:)\ﬂ\/ !
SN NH,
H

in which R’ has the meaning indicated in Claim 1,
is reacted with a compound of the formula Il

H,N-CO-CH3-Z I

in which
4 denotes Cl, Br, | or a free or reactive functionally modified
OH group,

to give a compound of the formula IV

R1

/
\ \

2 \ﬂ/\s N~ NH,
0

v

in which R’ has the meaning indicated in Claim 1,

and the resultant compound of the formula 1V is subsequently

cyclised to give the compound of the formula |,
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the conpound of the formula Vis reacted with a
conpound of the formula VI 252 R HNVI R3 30 in
whi ch R2 and R3 have the neanings indicated in Claim1,
WELR009/¢9743east one of the two radicals R2, R3 HNGI/BP2M8/007588
give a conpound of the fornmugy VIl 35 WO 2009/ 049743
PCT/ EP2008/ 007888 -103 - M\ &\N~N N VII H2N~s R2 5 0
R3 in which RlL, R2, R3 have the neanings indicated in
Caim1l, but at least one of the two radicals R2, R3
is $ bk 10 and the resultant conmpound of the formula
VIl is subsequently cyclised to give the conpound of
the formula I, 15 and/or c) a base or acid of the

e cBen(Srdaf BRE R o e, E0RpBlnd SR BEIek e Euhigh
t0 one or |eg¥PhRe of tKd BldFadicdl® R_?, RAGK -
pharmaceutically usabl e derivatives, solvates, salts

and stereoi sonmers thereof, including mxtures thereof
in all rat,i and optionally excipie

[ t d/ .
ndi avant othegee SMind Broip BrabefivauRdd she i ds i or

mor e of q@lg&qlbggg and pharmaceutically usable
derivatives, salts, solvates, tautoners and

stereoi soners thereof, including mxtures thereof in

all ratios, for the prepa}rati on of ~a nedi canent for the
t r eat ment 9¥HY B coERRUNIPTHBE foNWR \ancer, t unour
growm h, netastatic growmh, fibrosis, resteno-

N N
= AN

HZN\Y(\S N~ Hal
o)

in which R' has the meaning indicated in Claim 1,

the compound of the formula V is reacted with a compound of

the formula VI
HN Vi
in which R? and R® have the meanings indicated in Claim 1, but

at least one of the two radicals R?>, R%is # H,

to give a compound of the formula VIi
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sis, HV infection, Al zheiner's, atherosclerosis,
and/or for pronoting wound healing. 35 11. Use
according to Caim 10, where the tunmour is sel ected

WORE PR3 group of tunours of the squanous epfCiTHIRPIFP)T88

the bl adder, the stom WO 20Q94049743 PCT/ EP2008/ 007888
-104 ach, the kidneys, of head and neck, the
oesophagus, the cervix, the thyroid, the intestine,
the liver, the brain, the prostate, the urogenital
tract, the lynphatic system the gtomach, the larynx,
the lung, lung 5 adenocargjnoma, small-cell |ung

carci nonm, pancreatic can \\\gl' b toma, colon
carcinoma, breast carcinonge, tupyour-jof the blygpd and

I Mmune system acut el gid | edkaen a, ﬁﬁronlc nyel oi d
| eu- kaemia, acute ti cSIreukRgEM ap"chroni c

| ynphatic | eukaem a. 10! 12. Use of cohpounds according
to Cl aim 10 and/ or physi®l ogically accBptable salts and
sol vates thereof for the preparation of a nedi canent
for the treatnent of solid tunours, where a

t her apeut j | echp - ‘

for 16 miaipieh SELEETR SRR Medtings FOIRALNh Claiklf, but
conpound &f least tie oftreuvoliadiess ROGRN ig £&Ept or
nmodul at or, 2) androgen receptor nodu- |ator, 3)
retinoid receptor nodulator, 4) cytotoxic agent, 5)

antiprolif: Y - '

e anet or agid T astfiaRPEGpofipa BE R tor 53 9 ]s subseauently
i nhi bi t or cydlisehity ghfedtheasmnpdiidoot e fofhulaaver se .
transcriptase inhibitor and 10) further angi ogenesis
inhibitor. 13. Use of conpounds according to G aim 10
and/ or Bp%si ologically acceptable salts and sol vates

t her eBPY%r the preparation of a nedica- 25 ment for
the treatnment of solid tunours, where a therapeutically
ef fective amount of a conmpound of the forrmula | is

adni ncst endshsieror anpdrbf et floomuis ks coadeded éntampneaoidisasalts.
conpound fromthe group 1) oestrogen receptor

nodul at or, 2) androgen receptor nodul ator, 3) 30

reti neiy: ' ; )

gt psiERER CimBRaH] B Riast Che R £adfihg Blone o
i nhi biviare,of Dlaind> G & dreflocp xsenadeultichiiyt osablé dekivatives,

protease inhibitor, 9) reverse transcriptase inhibitor
solvates, salts and stereoisomers thereof, including mixtures thereof

in all ratios, and optionally excipients and/or adjuvants.

10. Use of compounds according to one or more of Claims 1 to 7 and
pharmaceutically usable derivatives, salts, solvates, tautomers and
stereoisomers thereof, including mixtures thereof in all ratios,
for the preparation of a medicament for the treatment and/or com-
bating of cancer, tumour growth, metastatic growth, fibrosis, resteno-
sis, HIV infection, Alzheimer's, atherosclerosis, and/or for promoting

wound healing.

11.  Use according to Claim 10, where the tumour is selected from the

group of tumours of the squamous epithelium, the bladder, the stom-
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and 10) further angiogenesis inhibitor. 35 14.
Medi canent conprising at | east one conpound accordi ng
to one or nore of Clains 1 to 7 and/or

WOrAPHMOt i cal |y usabl e derivatives, WO 2009/P§4¢EF2308/007888

PCT/ EP2008/ 007888 - 105 solfates and stereoi soners
thereof, including mxtures thereof in all ratios, and
at | east one further nedi canent active conmpound. 15.
Set (kit) consisting of separate packs of 5 (a) an
ef f ecai:lwdhadqidnﬂysobf headapd netkothe tesophagudi thg carvienthe

der i VEbToEs e BisyaEc e dheltia Sk posiae, ths rodetital

gﬂ‘:'ef“?él??.“i‘%%un&é (e At e Bl g

conpoadenocarbin®dtha, 2mnalBEell 1BBg carcinoma, pancreatic cancer, glio-
blastoma, colon carcinoma, breasi carcinoma, tumour of the blood
and immune system. acute myeloid leukaemia, chronic myeloid leu-

kaemia, acute lymphatic leukaemia, chronic lymphatic leukaemia.

12.  Use of compounds according to Claim 10
and/or physiologically acceptable salts and solvates thereof for the
preparation of a medicament for the treatment of solid tumours,
where a therapeutically effective amount of a compound of the for-
mula | is administered in combination with a compound from the
group 1) oestrogen receptor modulator, 2) androgen receptor modu-
lator, 3) retinoid receptor modulator, 4) cytotoxic agent, 5) antiprolif-
erative agent, 6) prenyl-protein transferase inhibitor, 7) HMG-CoA
reductase inhibitor, 8) HIV protease inhibitor, 9) reverse transcriptase

inhibitor and 10) further angiogenesis inhibitor.

13.  Use of compounds according to Ciaim 10 and/or physiologically
acceptable salts and solvates thereof for the preparation of a medica-
ment for the treatment of solid tumours, where a therapeutically
effective amount of a compound of the formula | is administered in
combination with radiotherapy and a compound from the group 1)
oestrogen receptor modulator, 2) androgen receptor modulator, 3)
retinoid receptor modulator, 4) cytotoxic agent, 5) antiproliferative
agent, 6) prenyl-protein transferase inhibitor, 7) HMG-CoA reductase
inhibitor, 8) HIV protease inhibitor, 9) reverse transcriptase inhibitor

and 10) further angiogenesis inhibitor.

14.  Medicament comprising at least one compound according to one or

more of Claims 1 to 7 and/or pharmaceutically usable derivatives,
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15.

- 105 -

solvates and stereoisomers therecf, including mixtures thereof in ail

ratios, and at least one further medicament active compound.

Set (kit) consisting of separate packs of

(a) an effective amount of a comipound of the according to one or
more Claims 1 to 7 and/or pharmaceutically usable derivatives,
solvates and stereoisomers thereof, including mixtures thereof
in all ratios,

and

(b} an effective amount of a further medicament active compound.



