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| NVENTI ON 5 The I nvention had the object of finding novel corrpounds havi ng
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pr epar at i 6 09134653 canent s. 10 The present invention r%?HFE%”"?’BOZd%pounds
and to the use of conmpounds in which t#he inhibition, regulation and/or
nmodul ation of signal transduction by kinases, in particul ar TGF-beta
receptor kinases, plays a role, further- nore to pharnmaceutical conpositions
whi ch conpri se these conmpounds, and to the use of the conpounds for the
treatment of kinase-induced di s- Thieresmaimidimeansforn ng growth factor beta
Is the prototype of the TG~ beta super- famly, a famly of highly
preserved, pleiotropic gromh factors, which 20 carry out inportant
functions both durin errbr%/o devel o mant and also in the adult organism In
manmal s, t hrBAGKGR THE INVENTIQN- beta 1, 2 and 3) have been

i dentified, TG--beta 1 being the commnest isoform (Kingsley (1994) Cenes
Dev 8:833- 14bhe in'D@ﬁtibaﬁmdahésabmctmfipdmgsmiIel t:ompamadplhayingmaylruabie
mesenchymal cel | s whereas TG--b i s found senc nd

b thel 1 al caIOPSTiiesai BRREUIRE tiga WEGHSAD DESEH LOr PR BRRAORR | s rel eased
I n inactive rfn%[ﬂ@ ‘rﬁ%rﬁ the extracellular matrix (Derynck (1985) Nature 316:
701- 705; Bottinger 396) PNAS 93: 5877-5882). Besides the proregion
cleaved off, which is also known as 30 | atency associated peptide (LAP) and
remai ns assomated with the mature region, one of the 4 isoforns of the

| at ent 4JGF- bEh@ PEeseNt fiyentipprelates {o.qaEppauigs arg tatheusr oheemPaUREs TGF- bet a

(Gentry (198) I t 51:
0. 1382) . Dol tac Fitufog eyl FriotanolURRRh o KL Eh eI oy o
e devel op-py kinases, in particular TGF-beta receptor kinases, plays a role, further-

more to pharmaceutical compositions which comprise these compounds,
and to the use of the compounds for the treatment of kinase-induced dis-

15
eases.

Transforming growth factor beta is the prototype of the TGF-beta super-
family, a family of highly preserved, pleiotropic growth factors, which

20 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-

o5 pressed, for example, only in mesenchymal cells, whereas TGF-beta 1
is found in mesenchymal and epithelial cells. TGF-beta is synthesised
as pre-proprotein and is released in inactive form into the extracellular
matrix (Derynck (1985) Nature 316: 701-705; Bottinger (1996) PNAS 93:
5877-5882). Besides the proregion cleaved off, which is also known as

30 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 Cell Biol 8: 4162-4168, Munger (1997) Kindey Int 51: 1376-1382).

35 The activation of the inactive complex that is necessary for the develop-

ment of the biological action of TGF-beta has not yet been clarified in



ment of the biological action of TGF-beta has not yet been clarified in WO
2009/ 124653 PCT/ EP2009/ 002112 -2 full. However, proteolytic processing, for
exanpl e by plasmin, plasma transglutam nase or thronbospondin, is certainly
necessary wobegae4es§ 1997) Ki ndey Int 51: 1376-1382). ThRCHEPiI00H0:2412 i gand
TGF-beta nmedi 5 ates its biological acjégn via three TG beta receptors on
the mem brane, the ubiquitously expresSed type | and type Il receptors and
the type | | | receptors betaglycan and endoglin, the latter only being ex-
pressed in endothelial cells (Gougos (1990) J Biol Chem 264: 8361- 8364,

Loeps- Casi | Ifag. HdR8¢er, i)r&élblytigip%cés%ﬂiéﬁré@hplewﬂaémnﬁ_dléémé'@: 10 beta

receptors lack an intracellular kinase domain which facilitates sig- nal
t ransmi ssi ortransgiutaminass or thBdmbespdrdinyipeertainly aEcessasy (Musgeobrs bind al |

B R
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(1996) J CelbraBepthelitsiquitdlibiyl égdressed pedoand type I At@Plor€anid the: 1435-
1344). The structurally closely rel ated t?{pe I and type |l receptors have a
20 seri ne/ t HyBe Ml recaptarshetagyeam andianelglia, thedalteisemly beingreXi gnal trans-

2oL, R ERMIRRELY S Rologd R AT CHBIPAARCEREL Py
si gnal - t r ansgade4, iLoepeCanias (1@'94? JaelnBiol h2466i7r8684i BatetygeiTGES the a

type Ii receptor is constitutively active and is able to phosphorylate seryl
25 radi®al's betatrareptosmigichsani intraeellula kaasedomsimwhiohfasiitatee sigype | recep-

r. This ph horyvl.at.ion .activates. the kinas t.h r pt or,
& o' s oW ResiSiibE el Thi S8l rSInGe o WS RGr reHa b SRR ot or s,
the SVAD pr ojipihiée TBFLbERLBofdMs it RighndffiniBehhd hie B T@Fbetd ansm ssion 30
(summari sed in Derynck (1997) Bi ochi m™Bi ophys Acta 1333: F105- F 150).
receptor also has higher affinity for ligands bonded to type lll receptor,
15 the biological function is thought to consist in regulation of the availabil-
ity of the ligands for type | and type |l TGF-beta receptors (Lastres
(1996) J Cell Biol 133:1109-1121; Lopes-Casillas (1993) Cell 73: 1435-
1344). The structurally closely related type | and type Il receptors have a

serine/threonine kinase domain, which is responsible for signal trans-

20 mission, in the cytoplasmatic region. Type |l TGF-beta receptor binds
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 seryl

25 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
30 (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-B receptor kinases
(SMAD1, 2, 3, 5, 8); (2) co-SMADs, which associate with the R-Smads

35




The proteins of the SMAD fam |y serve as substrates for all TG--beta famly
receptor kinases. To date, 8 SMAD proteins have been identified, 35 which
are divided into 3 groups: (1) receptor-associ ated SMADs (R- SI\/ADS) are

di rect sub¥@pReA9d34653 the TGF- (3 receptor kinases (SVADRCT/EP2089/02117) . (2)
co- SMADs, which associate with the R Smgads WO 2009/ 124653 PCT/ EP2009/ 002112
-3 during the signal cascade (SMAD4); and (3) inhibitory SMADs (SMADG6, 7),
which inhibit the activity of the above-nmentioned SMAD proteins. O the
various R-SMADs, SMAD2 and SMAD3 are the TGF-beta-specific 5 signal
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(2003)5 Cel | 3: 685-700). The spectrum of the functions of TG--beta is
wi de-r angi ngthuﬁcpmépbﬁwlaiedtbydhe &me I T?Eeb%tadegewtpérmhhag iteemdtoat us

Col Iul ar 1 urkosae ORI The B Hal R ner S A Do A did o b o, -
proliferatiogymahs E&h ABW 58 trﬁﬂslocﬁi’é@' ihtd ﬂﬁeadtﬂil lﬁﬂﬂléusa‘m%?é @earfipfter di ngly,

TGF-beta plays an inmportant role in a very wide variety of biol ogical

processes. Deteithg tEa’ﬂsc;zptlcoreofalheZ'['Gbeaia{reglulatedsgenqsdalseﬁtly envigi t es of

nor phoggnesi s, and | rticular in r I theli nchymal

i nteraction, Wﬁépé‘)tﬁmsa(ﬁﬁﬁ‘é@'qeﬁﬂﬁrlm%téﬁao\m& ﬂ?h%ﬁ‘lzgh gESgesses (Pel ton
991) J Oel bet a aI so carries out a key function

é t he self- érs%@é%q J(ééﬂé)%é[}\?;i@%%snzgﬁgf an undifferentiated state of stem

cel I s (M shrihé 8pestyuriiaifehe ¢urtdiods @f TEH-bila |sIW|deddnglngrandT@pémt a al so

fulfils inmportant functions in the regulation of the imu stem It
general |y hadenrtPn aetltygsasst differentiation status (Roberts (1990) Hand oo of
15 Experimental Pharmacology: 419-472). The cellular functions which are

influenced by TGF-beta include: apoptosis, proliferation, differentiation,
mobility and cell adhesion. Accordingly, TGF-beta plays an important
role in a very wide variety of biological processes. During embryo devel-
opment, it is expressed at sites of morphogenesis and in particular in
20 areas with epithelial-mesenchymal interaction, where it induces impor-
tant differentiation processes (Pelton (1991) J Cell Biol 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
25 310: 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 allows
30 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-
3 matopoietic origin, but promotes the growth of cells of mesenchymal

origin (Tucker (1984) Science 226:705-707, Shipley (1986) Cancer Res
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Is regulation of cell proliferation. 35 TGF-beta inhibits the growh of
cells of endothelial, epithelial and hae- matopoietic origin, but pronotes
the gromh of cells of mesenchymal origin (Tucker (1984) Science
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by i nduction of proteins o extrace matri x, such as, for exanple,
fi bronecti n anmhdaotibmgéprotéins addhe extnacallGkarbaatixy sdmh:as fbhexamml@,sm on of

T R s A i A o
261: 4337-4 d
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that TG~ bet(RcrUe%sS(waO ArmNYAl@tadrSTJl 680n2m2prgrwtp( 68)al Bisl t uat i ons,
such as wound heal - %; and in pathol ogi cal processes, such as cancer and

fibrosis. 15Chem26t: aﬂ -3d; Sveralh ( or Bl rheme264'51860-088% heal i ng
(sumaggris Bioghem Cel | Biol 29: 79-89). During
the granul ZE?‘()"H an@g% %ﬁ%éjté\nf gbr E’@@%d fromblood platelets at the
te of injprybrdddspsdtrurh beacrmuf ﬁGﬁbéﬂaSmT?)ﬂ@s B SAUGF igeta paygacr ophages
and i nduces the secretion of other growth ctors, for exanple by nono-
cytes. The nwstmptnltbamttralﬂlnfmany pbyisuolmmahgltmtmm auah aRgvouns lerl-
stinulation of chgm) aglg] s armatoré/ cells ,rsB/nt hesi s of extra-
in patho oglcal processes, such as canéer and rosis.
15 TGF-beta is one of the key growth factors in wound healing (summa-
rised in O'Kane (1997) Int J Biochem Cell Biol 29: 79-89). During the
granulation phase, TGF-beta is released from blood platelets at the site
of injury. TGF-beta then regulates its own production in macrophages

and induces the secretion of other growth factors, for example by mono-

20 cytes. The most important functions during wound healing include
stimulation 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-

25 ing process.

Under pathological conditions, these TGF-beta-mediated effects, in par-
ticular the regulation of the production of extracellular matrix (ECM), can
result in fibrosis or scars in the skin (Border (1994) N Engl J Med
30 331:1286-1292).
For the fibrotic diseases, diabetic nephropathy and glomeronephritis, it
has been shown that TGF-beta promotes renal cell hypertrophy and
pathogenic accumulation of the extracellular 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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cellular matrix and regul ation of the proliferation, differentiation and
gene expression of all inmportant cell types involved in the wound-heal - 25

ing process. Under pathological conditions, these TG--beta-nediated effects,
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(ECM, can result in fibrosis or scarssin the skin (Border (1994) N Engl J
Med 30 331:1286-1292). For the fibrotic diseases, diabetic nephropathy and
gl oneronephritis, it has been shown that TG beta pronotes renal cell
hypertrophy and pathogenic accumulation of the extracel |ular matrix.
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interruption of the TG-=-beta 10 signalling pat hway reduces fibrosis in

exper i nment aIbef@d@IhQS(mKQW@e(Q@IE?hOW@béf%thﬁjyntSHUm of hwoTGRrbefa (2003) BMC
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vel opnent of can- "cer GF-beta counters the formation of cancer. This
t unour - suppr ESF- tmtaealsmtakea onsa kay 8enqtionrie thafargnationtaicanper (sWn-of TGF- bet a
to Inhibit the i edin Derynck (2001) Nature Genetics: 29: 117-129: Elliott (2005)

15 J Clin Onc 23: 2078-2093). In early stages of the development of can-
cer, TGF-beta counters the formation of cancer. This tumour-suppres-
sive action is based principally on the ability of TGF-beta to inhibit the
division of epithelial cells. By contrast, TGF-beta promotes cancer
growth and the formation of metastases in late tumour stages. This can

20 be attributed to the fact that most epithelial tumours develop a resis-
tance to the growth-inhibiting action of TGF-beta, and TGF-beta simul-
taneously supports the growth of the cancer cells via other mechanisms.

@ These mechanisms include promotion of angiogenesis, the immuno-

25 suppressive action, which supports tumour cells in avoiding the control
function of the immune system (immunosurveillance), and promotion of
invasiveness and the formation of metastases. The formation of an
invasive phenotype of the tumour cells is a principal prerequisite for the

30 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-beta induces the transition from
an epithelial phenotype of the cell to the invasive mesenchymal pheno-
type (epithelial mesenchymal transition = EMT). The important role

3 played by TGF-beta in the promotion of cancer growth is also demon-

strated by investigations which show a correlation between strong TGF-



division of epithelial cells. By contrast, TGF-beta pronotes cancer 20
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attributed to the fact that nost epithelial tunmours develop a resis- tance

to the gr ey Beoonibdels t i ng action of TGF-beta, and TG beg@Er/gpaswdeozi@neousl y
supports the growh of the cancer cells,via other nechanisns. These

mechani sns i ncl ude pronotion of angi og'e§1ési s, the imuno 25 suppressive
action, which supports tunour cells in avoiding the control function of the
i mmune system (i mmunosurveill ance), and pronotion of invasiveness and the

for mat i on ofeFLIBIANRH alf's dof B4 RS IpARaskd 25 BEIARERRIRE Of the

tunour cellsisa princi pa rer ormati on of netastases.

TGF-bet a pr ygrefouhll] Mtel fAliRe ibpatidray With frostatd) Brebyt, intestieallande cel | ul ar
adhesion, notility and the formation of the extracellular natrix.

Fur t her nor e, lungcapeer Wikatides(1908) Prostatet 361 9-29nasegawa (20 %al phenot ype

mesencpymal G SHASTE FTRORE VB0 FafRct Ghice BRI et a in tne

pronotion ofpegngeugwpwm h is also denon- strated by investigations which
show a correl ati on between strong TG- WO 2009/ 124653 PCT/ EP2009/ 002112 -6
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bi tionl®f t rehoWeFnbeimeriugEretinicaliralswaat inferruptioanyflthe ViGF -betd bigt i on of the

GF-beta type | receptor, is a possible therapeutic concept. |t has been 10
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transgenic mice, which develop invasive breast cancer in the course of
15 time (Muraoka (2002) J Clin Invest 109: 1551-1559, Yang (2002) J Clin
Invest 109: 1607-1615).
Tumour cell lines which express a defective TGF-beta type Il receptor
exhibit reduced tumour and metastatic growth (Oft (1998) Curr Biol 8:
1243-1252, McEachern (2001) Int J Cancer 91:76-82, Yin (1999) Jclin

Invest 103: 197-206).

20

Conditions "characterised by increased TGF-p activity" include those in
@ which TGF-B synthesis is stimulated so that TGF-p is present at increased
25 levels or in which latent TGF-p protein is undesirably activated or con-
verted to active TGF-$ protein or in which TGF-p receptors are upregu-
lated or in which the TGF-p 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 the biological activity of

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

A number of diseases have been associated with TGF-31 overproduction.

35




transgeni c mce, which devel op i nvasive breast cancer in the course of 15
time (Muraoka (2002) J din Invest 109: 1551-1559, Yang (2002) J din

I nvest 109; 1607-1615). Tunour cell lines which express_a def § ' TGF- bet a
type Il re¥@p8M24%3%hi bit reduced tunour and netastati cP%T/B%[ﬁ /{’@ﬁ (1998)
Curr Biol 8: 20 1243-1252, MEachern {2001) Int J Cancer 91:76-82, Yin
(1999) Jclin Invest 103: 197-206). Conditions "characterised by increased
TG--13 activity" include those in C which TG (3 synthesis is stinulated so
that TG (3 is present at increased 25 levels or in which |latent TG~ P
protein is unbibitorsabf thedotraceltutar TEF dosignaling pathway aressuitetite treapr ot ei n or

In which TG (3 t . . . - lated.,. I 0., whi t TGE- R tei
B T
f the di T M e LML L Ve f ;

o, oo g IR, GG g A TOr T 5By,

regardl ess adnd BrcesaiasfibrosRUAEIRdIn fgl@ﬂn@ﬂﬂéﬁaépﬂi\'ﬁise(GNﬁ@u@ﬁ%@Qhesaﬂ Wi th
TGF- RIS over production. 35 WO 2009/ 124653 PCT/ EP2009/002112 -7 Inhibitors

of the intra@al proliteratieGNs imimg GNrapdharaseaptia GN. Qithearnalcopdt- nents for
Fi broproliferati. i spases. Specifjicall .fibropraliferati | $-. eases
ol oo ki s et naRbRaN; e e Pl ot e Agat fofdsTs 2 ang
excessive fi 1 Snti ' i inHi i - gial
PR b il S I L T i e S sl Sl P

i ncl ude di ab@ollagareyascpiaitdisqrdemsiaciudetprogtassival sylstemisssalerosisnablyfi brosis in

transpi@gnt patiepts receiving.cyclosporin,.and H V-associ.ated nephropathy.
Col | agen vasoyPais egodernaiis MerDatmypsiis s ngptii pscits, matghea ol y” 10
OSi tis, SChohadeaBbibict RsHidel §F RAARUNPHHdreme2 s et i S,
rphea, or rtqﬁoseaggéo'ct atv(‘a’@?s\nﬁgtaﬁ%e oéglcurrence of%a;naud' S gyndrorre.
Lung fi brosfisroses vdiltirg froonexessivei MeF PEctRitpdndlvdé nduk céspimatagul t
respiratory - . : : . "
distress syndrome, idiopathic pulmonary fibrosis, and interstitial pulmonary
15 fibrosis often associated with autoimmune disorders, such as systemic
lupus erythematosus and sclerodermatitis, chemical contact or allergies.
Another autoimmune disorder associated with fibroproliferative character-

istics is rheumatoid arthritis.

2 Eye diseases associated with a fibroproliferative condition include retinal
reattachment surgery accompanying proliferative vitreoretinopathy, cata-
ract extraction with intraocular lens implantation, and post-glaucoma drain-

05 age surgery and are associated with TGF-B1 overproduction.

Fibrotic diseases associated with TGF-B1 overproduction can be divided
into chronic conditions, such as fibrosis of the kidney, lung and liver, and
more acute conditions, such as dermal scarring and restenosis (Chamber-
30 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.
(1993) J. Clin. Invest. 92: 2569-2576). The course of leishmanial infection
35 in mice is drastically altered by TGF-B1 (Barral-Netto, et al. (1992) Science
257: 545-547). TGF-B1 exacerbated the disease, whereas TGF-B1 anti-
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structural and filtration properties of the glomerulus are largely determined
by the extracellular matrix composition of the mesangium and glomerular
15 membrane, it is not surprising that TGF-p1 has profound effects on the
kidney. The accumulation of mesangial matrix in proliferative glomerulo-
nephritis (Border, et al., (1990) Kidney Int. 37: 689-695) and diabetic neph-
ropathy (Mauer, et al. (1984) J. Clin. Invest. 74: 1143-1155) are clear and
20 dominant pathological features of the diseases. TGF-B1 levels are ele-
vated in human diabetic glomerulosclerosis (advanced neuropathy)
(Yamamoto, et al. (1993) Proc. Natl. Acad. Sci. 90: 1814-1818). TGF-B1 is
an important mediator in the genesis of renal fibrosis in a number of ani-
@ mal models (Phan, et al. (1990) Kidney Int. 37: 426; Okuda, et al. (1990) J.
25 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-B1 (Border, et al. (1992) Nature 360:

30 361-363).

Excessive TGF-B1 leads to dermal scar-tissue formation. Neutralising

TGF-B1 antibodies injected into the margins of healing wounds in rats has
35 been shown to inhibit scarring without interfering with the rate of wound

healing or the tensile strength of the wound (Shah, et al. (1992) Lancet



10 none Res. 44: 157-197) and include stinulation of the synthesis and inhi-
c bition of the degradation of extracellular matrix conponents. Since the
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sels to 50% simply by reducing excessive extracellular matrix deposition.
15 In undamaged pig arteries transfected in vivo with a TGF-1 gene, TGF-B1

gene expression was associated with both extracellular matrix synthesis

and hyperplasia (Nabel, et al. (1993) Proc. Natl. Acad. Sci USA 90: 10759-

10763). The TGF-B1-induced hyperplasia was not as extensive as that

20 induced with PDGF-BB, but the extracellular matrix was more extensive
with TGF-B1 transfectants. No extracellular matrix deposition was associ-
ated with hyperplasia induced by FGF-1 (a secreted form of FGF) in this
gene transfer pig model (Nabel (1993) Nature 362; 844-846).

25 There are various types of cancer where TGF-p1 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

30 more tumorigenic and metastatic after transfection with a vector express-
ing the mouse TGF-B1. TGF-B1 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.

35 (1999) Cancer 86: 1455-1462). In breast cancer, a poor prognosis is asso-

ciated with elevated TGF-B (Dickson, et al. (1987) Proc. Natl. Acad. Sci.
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Bi ochem 43: 199- 211; Barrett-Lee, et al. (1990) Br. J. Cancer 61: 612-617;

King, et al Qe_llsagansiectsd avith latemit JGief Ao shoged sigcreased NK activity
15 and increased tumour growth in nude mice (Wallick, et al. (1990) J. Exp.
Med. 172: 177-1784). Thus, TGF-B secreted by breast tumours may cause
endocrine immune suppression. High plasma concentrations of TGF-p1
show a poor prognosis for advanced breast cancer patients (Anscher, et
20 al. (1993) N. Engl. J. Med. 328: 1592-1598). Patients with high circulating
TGF-B before high dose chemotherapy and autologous bone marrow
transplantation are at high risk of a hepatic veno-occlusive disease (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-B1 can decrease the morbidity

and mortality of these common treatments for breast cancer patients.

30 Many malignant cells secrete transforming growth factor f (TGF-B), a
potent immunosuppressant, suggesting that TGF-p production may repre-
sent a significant tumour escape mechanism from host immunosurveil-
lance. Establishment of a leukocyte sub-population with a disrupted TGF-p

35 signalling pathway in the tumour-bearing host offers a powerful measure

for immunotherapy of cancer. A transgenic animal model with a disrupted
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patients.

During the earliest stages of carcinogenesis, TGF-1 can act as a potent
20 tumour suppressor and may mediate the actions of some chemopreventive

agents. At a certain point during the development and progression of
malignant neoplasms, tumour cells appear to escape from TGF-p-depend-
ent growth inhibition in parallel with the appearance of biologically active

05 TGF-B in the microenvironment. The dual tumour suppression/tumour
promotion roles of TGF-p have been most clearly elucidated in a trans-
genic system overexpressing TGF-p 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,

30 et al, (1996) Cell 86(4): 531-42). The production of TGF-p1 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-B by human cancers occurs as

35

a relatively late event during tumour progression. Furthermore, this

tumour-associated TGF-p provides the tumour cells with a selective
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cells ){\éth a selective
egy. The resistance of tumour cells to TGF-p has been shown to negate
many of the cytotoxic effects of radiation therapy and chemotherapy, and
the treatment-dependent activation of TGF-p in the stroma may even be
detrimental as it makes the microenvironment more conducive to tumour
20 progression and contributes to tissue damage leading to fibrosis. The
development of TGF-p signal transduction inhibitors is likely to benefit the

treatment of advanced cancer alone and in combination with other thera-

pies.
c 25
The compounds are suitable for the treatment of cancer and other condi-
tions influenced by TGF-B by inhibiting TGF-p in a patient in need thereof
by administration of the compound(s) to the patient. TGF-B is also suitable
20 against atherosclerotic (T.A. McCaffrey: TGF-ps and TGF- Receptors in

Atherosclerosis: Cytokine and Growth Factor Reviews 2000, 11, 103-114)
and Alzheimer's diseases (Masliah, E.; Ho, G.; Wyss-Coray, T.: Functional
Role of TGF-p in Alzheimer's Disease Microvascular Injury: Lessons from

Transgenic Mice: Neurochemistry International 2001, 39, 393-400).
35
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03-114) in a suitable range, preferably in the micromolar range and more prefera-
bly in the nanomolar range.
15
As discussed herein, these signalling pathways are relevant for various
diseases. Accordingly, the compounds according to the invention are
useful in the prophylaxis and/or treatment of diseases that are dependent
20 on the said signalling pathways by interaction with one 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 signal-
@ ling pathways described herein. The invention therefore preferably relates
25 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-
30 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 TGFp activity.

35 The present invention therefore relates to compounds according to the

invention as medicaments and/or medicament active compounds in the
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15
The susceptibility of a particular cell to treatment with the compounds
according to the invention can be determined by in-vitro testing. Typically,
a culture of the cell is combined with a compound according to the inven-
tion at various concentrations for a period of time which is sufficient to

20 allow the active agents to induce cell death or to inhibit migration, usually
between about one hour and one week. In-vitro testing can be carried out
using cultivated cells from a biopsy sample. The viable cells remaining

@ after the treatment are then counted.

25 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

30 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 model systems, for example cell
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atus, etc. A therapeutic dose is typically sufficient considerably to
oeduce the undesired cell population in the target tissue while the

viability of Mehsumsmestdf the kinisetattivitglis d technicqas whith is svedleawal to/
the person skilled in the art. Generic test systems for the determination of
15 the kinase activity using substrates, for example histone (for example
Alessi et al., FEBS Lett. 1996, 399, 3, pages 333-338) or the basic myelin
protein, are described in the literature (for example Campos-Gonzalez, R.
and Glenney, Jr., J.R. 1992, J. Biol. Chem. 267, page 14535).

# For the identification of kinase inhibitors, various assay systems are avail-
able. In the scintillation proximity assay (Sorg et al., J. of. Biomolecular
Screeriing, 2002, 7, 11-19) and the flashplate assay, the radioactive phos-
0 - phorylation of a protein or peptide as substrate with JATP 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
30 Biomolecular 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
35 second peroxidase-conjugated anti-sheep antibody (Ross et al., 2002,
Biochem. J., just about to be published, manuscript BJ20020786).
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2009/ 124653 PCT/ EP2009/ 002112 -15 culture nodels (for exanple Khwaja et

al ., EMBO, 1997, 16, 2783-93) and nodels of transgenic animls (for exanple
Wiite et al., Oncogene, 2001, 20, 7064-7072). For the determ nation of
certain stagéébbﬁr{&gf signal trans 5 duction cascade, interacting conpounds
can be utili der to nodu- late the signal (for exanple Stephens et
al ., Biochemcal J., 2000, 351, 95- 105). The conpounds according to the
invention can al so be used as reagents for testing kinase-dependent signal
t ransduct i onWWQ200% 084560 describes cthenthiemomeinidinestfar thenmbibitioroof i n t he

clinical dis es ioned jn this 10 application. C Measurenent of the

ki nase acti vfﬂ;ﬁ'@ﬂg%égﬁrﬁ’ﬁbé‘%lch is well known to the person skilled in
the art. Ceneric test systens for the determ nation of 15 the kinase
activity using substrates, for exanple histone (for exanple Al essi et al.,
FEBS Left. 1SOMMARY, OF THEINVENAONS) or the basic nyelin protein, are

described in the literature (for exanple Canpos-Gonzal ez, R and d enney,
Jr., J.R 1992, J. Biol. Chem 267, page 14535). 20 For the identification

f ki i nhi bitors. ' t il- able. Inth
Ceinti 1 ati olngiEibe /SR RRBRYRE R BB ™S ool ocu ar  Soreen ng,

02, 7, 11-19) and the flashplate assay, the radioactive phos r phorylation
j a protein or peptide as substrate with GATP is neasured. In 25

15
in which
R is benzofuranyl, benzothiazolyl, benzothiophenyl, imidazo[1,2a]-
20 pyridine, quinolinyl, isoquinolinyl or furanyl, each of which is
unsubstituted or mono-, di- or trisubstituted by A and/or Hal, or
is pyridinyl which is mono-, di- or trisubstituted by A and/or Hal,
R? can be H, Alk, Het', Cyc, AIkNH., AIKNHA, AIkNAA', AIkOH,
@ ’s AIKOA, AIkCyc, AlkHet', AlOAIKOH, AIkO(CH,)mNAA’,
AlkCHOH(CH2)mOH, AIkO(CHz)mHet", AlkAr or AIKO(CH,)mAr,
X can be a single bond, NH, S or SO,,
Alk can be alkylene having 1 to 6 C atoms, in which 1 to 4 H atoms
may be replaced by F, Cl and/or Br,
30 Cyc can be cycloalkyl having 3 to 7 C atoms, in which 1to 4 H
atoms may be replaced by A, Hal, OH and/or OA,
Het' can be a mono- or bicyclic saturated, unsaturated or aromatic

heterocycle having 1 to 4 N, O and/or S atoms, which may be
35 mono-, di- or trisubstituted by A, OH, OA, Hal, SO,A and/or =O
(carbonyl oxygen),




i d

the presence of an inhibitory conpound, a decreased radi oactive signal, or
none at all, is detectable. Furthernore, honpbgeneous time-resolved fluo-
rescence resonance energy transfer (HTR-FRET) and fl uorescence
sation (FPYOZRYHAHSSgi es are suitable as assay nethods fQJ@T§m3&%H2 . of
30 Bi onol ecul ar Screeni ng, 2002, 191-2MW)- O her non-radi oactive ELISA assay
nmet hods use specific phospho-anti- bodi es (phospho-ABs). The phospho- AB

bi nds only the phosphorylated substrate. This binding can be detected by
chem | um nescence using a 35 second peroxi dase-conjugated anti-sheep

anti body (Ro8& et alcan bephenylswbighdmunsubstitutad emdenot,sliver thisybstshed,

manuscri pt BJ200207 1124 1 EP 6- PRI OR ART
C 02007, 084560  doe e eV AL R O BﬁgWﬁWQ%ﬁd@ﬁ%(?Mmon of

TNF- al pha, PREA' and drfibkcn, S8Rty BribneYiahfid:Cbe UhTaecrisausit i on rel at es
to compounds of the fornula | I\Iy HPSD z R H2N N XR in which R

i s benzofuranyl, berbranbhed alkyl ha\begz'lei(hCo@ﬂQmWIIn whmm@zze)[twoza]threa)
pyri di Pe, qui noI i nyl .., SO(LU' nol i

Unsubst {uted or m T GH: SERP Ry e eRlaced, e ey iy & o Rpthel by | o b
i RrR2
o et SR APRESH AN O BiR i Bl Yo B EftinOMmayBe R can be

replaced by F, Cl and/or Br,
Hal canbeF, Cl, Brorl,
10 m canbe 1, 2, 3, or 4,

and pharmaceutically usable derivatives, salts, solvates, tautomers and
stereoisomers thereof, including mixtures thereof in all ratios.
15
The invention also relates to the optically active forms (sterecisomers), 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
20 form owing to their mutual attractive force. Solvate are, for example, mono-
or dihydrates or alkoxides.
Pharmaceutically usable derivatives are taken to mean, for example, the
e salts of the compounds according to the invention and also so-called pro-
25 drug compounds.
Prodrug derivatives are taken to mean compounds according to the inven-
tion which have been modified by means of, for example, alkyl or acyl
groups, sugars or oligopeptides and which are rapidly cleaved in the
30 organism to form the effective compounds according to the invention.
These also include biodegradable polymer derivatives of the compounds
according to the invention, as described, for example, in Int. J. Pharm.
115, 61-67 (1995).
35
The expression “effective amount” denotes the amount of a medicament or

of a pharmaceutical active compound which causes in a tissue, system,




25 Al kQA, Al kQ/c, Al kHet ', Al kQAI kOH, Al kQ( CH2) nNAA', Al kCHOH( CH2) mOH,
AlkQ(CH2) mHet ', Al kAr or AIKQ(CH2) mAr, X can be a single bond, NH, S or SC2,
Al k can be al kyl ene having 1 to 6 Catoms in which 1 to 4 Hatons may be
repl aced BYORYYA2468Ad/ or Br, 30 Cyc can be cycl oal kyl hBGT/EE2890%112 C at ons,
in which 1 to 4 H atons may be replaceggby A, Hal, OH and/or OA, Het' can
be a nono- or bicyclic saturated, unsaturated or aromatic het erocycl e
having 1 to 4 N, 0 and/or S atons, which may be 35 nono-, di- or
trisubstituted by A, OH, OA, Hal, SQ2A and/or =0 (carbonyl oxygen), WO
2009/ 124653 maflé?mﬁ'laﬁ)ﬂbikﬂogwaﬂommediaal ltespphwydhicrvﬂsiscdmghsOunsubst ituted
or nono-, Ee&fa” substi- tuted g Hal , SO2NH2, SO2NA and/ or
SO2NAA' A 'desi fRLRAMPIRdRY aTee rcpebpreméslfaaat her, be unbranched or 5

br anched al k| M " 2 groups
may be repl ace 6'33'6%%@ %S;?/& rﬂ?ﬁ %rng@u\’?ﬁ%ﬁ/k Elve WQQE%IS Oa?{"_ C=C
groups _and/ Oambuﬁtwhmhowmpsayecbwuhrae@dr&espbrﬂ}h utﬁféctamdéhaswot Hal can be F,
Cl, BrSor I, 10 mcan be 1, 2, 3, or 4, and pharnaceutically usable

deri vati ves, resgived, thisamauet has doe &olloming eansequanssi somer s ther eof ,

including m elates to
the opti cal I@E&(??éeyéghﬁgét {‘g?@’ﬁéao‘f@%@f% &%Iﬁgﬂaﬁﬁéﬁ? ocﬂg?% é racemat es,
t he di ast er egighfié, mﬂlttdhecbmuameﬁnwdeus@d sid @ffestsOdr 4156 $ife FURPBAAS. The
term sol vates of the corrpounds Is taken 20 to nmean adductions of inert

sol vent nol etheadyanee ofie diseqseusapkainter disefd@rowi ng to their nut ual

attracgpve f Sol vate are r, € | e, noONQ;
10 Phé e expression f%herapt—:‘uIlcally SHECIVE amount” also encompasses the

c amounts which are effective for increasing normal physiological function.

The invention also relates to mixtures of the compounds according to the
15 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 stereocisomeric compounds.

The invention relates to the compounds of the formula | and salts thereof

20
and to a process for the preparation of compounds of the formula | accord-
ing to Claims 1 to 7 and pharmaceutically usable derivatives, solvates,
salts, tautomers and stereoisomers thereof, characterised in that
25 for the preparation of a compound of the formula |, a compound of
the formula Il
R1
k Il
NS
0
30 ’

in which R" has the meaning indicated in formula |, is reacted with a

compound of the formula Il

35




or di hydrates or al koxi des. Pharnmaceutically usable derivatives are taken to
nmean, for exanple, the salts of the conpounds according to the invention

and al so -called pro- 25 drug conpounds. Prodrug deri i aken to
mean conpﬁﬂégogél@éﬁgdi ng to the inven- tion which have ﬁgﬂﬁ}%@%ﬁzﬁ& by
means of, for exanple, alkyl or acyl -gfoups, sugars or oligopeptides and
which are rapidly cleaved in the 30 organismto formthe effective conpounds

according to the invention. These also include biodegradabl e pol yner
derivatives of the conpounds according to the invention, as described, for

exanple, in Int. J. Pharm 115, &M Sq”The expression "effective
anount"” denotes the anmount of a ned?banent or of"'a pharnmaceutical active
conpound which causes in a tissue, systenp WD 2009/ 124653 PCT/ EP2009/ 002112
-18 animal or human a bi ol ogical or nmedical response which is sought or
desired, for exanple, by a researcher or physician. In addition, the
expression "therapeutically effective anount” denotes an 5 anount which,
conparéd with a cgr i@é%%&ﬂjmrﬁ'\ﬁia Who has not received this amount, has
the foll ow ng consequence: 1 nproved treatnent, healing, prevention or
elimnation of a disease, syn- drone, condition, conplaint, disorder or side
effects or also the reduction in the advance of a disease, conplaint or
di sorder. 10 The expression "therapeutic WT& effective anmount” al so
enconpasses the c¢ anobunts which are efflective for increasing norma
physi ol ogi cal function. The invention so oel atjgs to m xtures of the
conpoumgls according to the 15 i nventfon, r exanple m xtures of two
di astereoners, for exanple in the Nratio 1, 1.2, 1:3, 1:4, 1:5, 1:10,

. 100 or 1:1000. These are particularly preferably m xtures of

s£r eoi soneri ¢ conpounds.

and the compound of the formula IV is reacted with a compound of
15 the formula V

HZNW (X\Rz y
NH

20

in which X and R? have the meanings indicated in formula [, to give

a compound of the formula VI

25 R’
N I NN Vi
— _R?
Z N)\X
30

in which Z is an OH group,

the OH group is optionally converted into a reactive OH group or
replaced by a halogen,

and the compound of the formula VI is reacted with a compound of

35
the formula VI



20 The invention relates to the conpounds of the fornula |I and salts thereof
and to a process for the preparation of conpounds of the fornula | accord-

ing to dains 1 to 7 and pharmaceutically usabl e derivat.i ves, sol vat es,
salts, talVOrI%12468 st ereoi soners thereof, characteri sBEVERQORAP2IE o5 £ or

the preparation of a conpound of the f-@0mla I, a conpound of the formula
Il RII' 30 in which RL has the neaning indicated in formula |, is reacted
with a conmpound of the forrmula 111 35 WD 2009/ 124653 PCT/ EP2009/ 002112 -19
N,~~O1lll ~O 5 to give a compound formula IVRL OIV 10 N and the

conmpound of the formula IV is reacted with a conpound of 15 the fornmula V
H2ZN XTR2 V. NH 20 in which X and R2 have t nmeani ngs indicated in formul a
I, to give a conmpound of the formula VI 2 W~NVI

HS O
5
to give a compound of the formula VIII
1
10 N

N AN
N VI

, |
G HZN\‘(\S N¢I\X/ R2
0]

15
in which R', R? and X have the meanings indicated in formula I,

and the resultant compound of the formula VIl is subsequently
cyclised to give the compound of the formula |
20

and/or

0 a base or acid of the formula | is converted into one of its salts.
25
For all radicals which occur more than once, their meanings are independ-
ent of one another.
Above and below, the radicals R1, R? and X have the meanings indicated

30 for the formula |, unless expressly indicated otherwise.

In a preferred embodiment, X stands for a single bond.
In a second preferred embodiment, X stands for NH.
In a third preferred embodiment, X stands for S.

35 In a fourth preferred embodiment, X stands for SO..



2 Z NX~R 30 in which Zis an OH group, the OH group is optionally converted
into a reactive OH group or replaced by a hal ogen, 35 and the conpound of
the formula VI is reacted with a conpound of the forrmula VII WO 2009/ 124653
PCT/ EP2009W0@94912465320 NH2 VI1 HS 0 5 to give a conpouRETEP2Q08Q0FE my| a

VIl RL 10 NNWVIII " HNZS /Rz N X20-15 in which Rl, R2 and X have the
meani ngs indicated in formula I, and the resultant conpound of the formula
VIIl is subsequently cyclised to give the conpound of the formula I 20

and/or a base or acid of the fornmula | is converted into one of its salts.

25 For all rAd\ denetetindéperdantly o oaetdarathematkyl, tibahbranehedrtisean) er i ndepend-
branched, and has 1, 2, 3, 4, 5, 6, 7, 8, 9 or 10 C atoms, where one, two or
three CH, groupsmay be replaced, independently of one another, by
—CH=CH- and/or -C=C-. A patrticularly preferably denotes methyl, ethyl,
propyl, isopropyl, butyl, isobutyl, sec-butyl or tert-butyl, furthermore also
pentyl, 1-, 2- or 3-methylbutyl, 1,1-, 1,2- or 2,2-dimethylpropyl, 1-ethyl-
propyl, hexyl, 1-, 2-, 3- or 4-methylpentyl, 1,1-, 1,2-,1,3-,2,2-, 2,3-or
3,3-dimethylbutyl, 1- or 2-ethylbutyl, 1-ethyl-1-methylpropyl, 1-ethyl-2-

10 methylpropyl, 1,1,2- or 1,2,2-trimethylpropyl. A furthermore preferably

0 denotes ethylene, allyl, 1-propen-1-yl, 1-, 2- or 3-butenyl, isobutenyl, 1-, 2-,
3- or 4-pentenyl, 2-methyl-1- or 2-butenyl, 3-methyl-1-butenyl, 1,3-buta-
dienyl, 2-methyl-1,3-butadienyl, 2,3-dimethyl-1,3-butadienyl, furthermore 1-

15 or 2-propynyl, 1-, 2- or 3-butynyl or pent-3-en-1-ynyl.
A very particularly preferably denotes alkyl having 1, 2, 3,4,50r6 C
atoms, preferably methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl,
tert-butyl, pentyl, hexyl, trifluoromethyl, pentafiuoroethyl or 1,1,1-trifluoro-
ethyl, furthermore also fluoromethyl, difluoromethyl or bromomethyl.

20 Independently of further substitutions, Cyc is cycloalkyl and preferably
denotes cyclopropyl, cyclobutyl, cylopentyl, cyclohexyl or cycloheptyl.
Cyclopropyl is particularly preferred.

25 Alk denotes C4-C1q 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-

30 pentylene, 1,1-,1,2-,1,3-, 2,2-, 2,3- or 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-Cs alkylene, particu-
larly preferably methylene, ethylene, propylene, butylene, pentylene or
hexylene. Preference is additionally given to C4-Cg aklynyl, such as

3 methynyl, ethynyl, butynyl, pentynyl, or hexynyl. A particularly preferred
alkynyl is propynyl.



ent of one another. Above and below, the radicals RlL, R2 and X have the
meani ngs indicated 30 for the formula I, unless expressly I ndi cat ed
otherwise. ln a greferred enbodi nent, X stands for a Sln gﬁgﬁ Hgn a
second préYQFW@G Podi ment, X stands for NH. In a thif /EF 2

enbodi ment, X stands for S. 35 In a fed®2h preferred enbodi nent, X stands
for 502. WO 2009/ 124653 PCT/ EP2009/ 002112 -21 A A denote, independently of
one anot her, alkyl, is unbranched (linear) or branched, and has 1, 2, 3, 4,
5 6, 7, 8 9 or 10 C atons, where one, two or three CH2 groupsmay be

repl aced, independently of one another, by 5 -CH=CH and/or -C=C-. A

t | arl b I I I butyl ,
par 1 outar | YaPRESRYH REBIE RS e b ovu RS o g pispkL, DUty
3- r2"3t hnguz)r/éZ nir;e c?r;]p Prég)r)]/{?%hé?fyl ,D- 2md|oi’f%tlbblﬂ)r@fpgrp}‘1|en¥ﬂoeh’ﬁ¥br pflég?)dtyl hexyl 1-
3, 3-di net hyl phe Iolmcquehmm phenyl, o-1m-eir nnetnoxynbeni ,6pyPr  1-et hyl
10 me!t rr§| p¥ W r11 or 1, 2W H n){/‘p m:é]y furt){llerpfd?g refgraﬁly
denot es et hy&éﬁ@o XyR PWI Oy, MHP BélHofLom?ﬁ 2°r8 roMARNERY O l‘éobutenyl
1-, 2-, 3- 02" SoPBt ylbut I
L 2 S SR CERRRRNY, oF b Wl lion g ghggnel o Rednyout eyl
furthernore Qulfkﬁlaumda)mmgyrmy,lm or p- (BINahm&tImlsl}IfmpIanudo)cpénnyBoemaL ynyI A

ARG UG GV SN Lo N A
-b I, toigfl t 5 Ll t hyl
erbNO! | Gl RSP ey b2 s Tl omsgilgrest ) o

omonet hyl . phémdepandsat, 12500 6-usher mmhldmphem, 2(3yc2 4s 2§l oal kyl and

ef erably denotes cyclo ropyl cycl obutyl, c ent clohexyl or
cycl ohept yl . 2,66y&fopF é;ﬁyﬁ' rempehenyd 2. 8- ygﬁr@fé g %@ Mé‘ﬁéﬁﬂt es Cl-Clo

al kyl ene, pr&IlSFoapt?\'e%yIT%t,J‘,é-tﬁﬂw%tthEJ% ﬁ{)l,eQ—Wd?g)w-g,%@d|chlorophenyl, p-
15 iodophenyl, 4-fluoro-3-chlorophenyl, 2-fluoro-4-bromophenyl, 2,5-difluoro-
4-bromophenyl, 3-bromo-6-methoxyphenyl, 3-chloro-6-methoxyphenyl or
2,5-dimethyl-4-chlorophenyl.

Ar preferably denotes phenyl which is unsubstituted or mono-, di- or trisub-
stituted by A, OH, OA, Hal, SO;NH,, SO,NA and/or SO,NAA’. Aris par-
ticularly preferably phenyl which is unsubstituted or monosubstituted by
SO2NH;, SO;NA or SO;NAA'

20

Irrespective of further substitutions, R denotes, for example, 1-, 2-, 3-, 4-,
5-, 6- 7- or 8-quinolinyl or -isoquinolinyl, 2-, 4-, 5-, 8- or 7-benzothiazolyl,
benzofuran-2-, 3-, 4-, 5-, 6- or 7-yl, benzothiophen-2-, 3-, 4- 5-, 6- or 7-yl,
2-, 3- or 4-furanyl, imidazo[1,2-a]pyridin-2-, 3-, 4- ,5-, 6- or 7-yl or pyridin-
30 2-, 3-, 4- or 5-yl, particular preference is given to quinolin-6-yl, benzo-
thiazol-2-yl, benzofuran-2-yl, benzothiophen-2-yl, imidazo[1,2a]pyridin-2-yl
and furan-2-yl. 6-Methylpyridin-2-yi is particularly preferred.

Het' preferably denotes a monocyclic saturated or aromatic heterocycle
having 1 to 2 N and/or O atoms, which may be mono- or disubstituted by
A, OH, OA, Hal, SO,A and/or =0 (carbonyl oxygen).

35



butyl ene, pentyl ene, hexyl ene, heptyl ene, octyl ene, nonyl ene or decyl ene,
| sopropyl ene, isobutylene, sec-butylene, 1-, 2- or 3- nethylbutylene 1,1-
1,2- or 2,2-dineth Ipropylene 1- ethylpropylene - or t hyl 30
pentyl ene, W@I?ZQW”" 32-, 1,3-, 2,2-, 2,3- or 3,3- d| et hyPEUF!}?@W@OZIP or 2-
et hyl but yl ene, -ethyl 1 -nethylpropyxy_ne 1- et hyl - 2- met hyl pr opyl ene,
1,1,2- or 1,2,2-trinmethyl propylene. Preference is given to Cl-C6 al kyl ene,
particu- larly preferably nethylene, ethylene, propylene, butylene,

pentyl ene or 35 hexyl ene. Preference is additionally given to Cl-C6 aklynyl,

such as net Ihnymfﬂrth&rtdmmdlmelmut}yetyIpartpminrjmgrleferablyrrmm’@$ piperigéne,i cul arly
preferred al ké ﬁ@a yl 200 [ 124653 P [ EP2009/ 002112 -22 Ar
denotes, forP® K#H‘I% ;5" %e mprp ?rllln% uran, rtrahydeopyrad, RYIANe Mt phenyl |
0-, m or p- H%HM{%@I@ azofé 1so%z<5’lb<ﬁ|h1?&5¥o yéa%ﬂ%?%hlcﬁ’ is uH%ut%r’u-

p- tert but yl or dr oxypHhen

p- met hoxyphetuyed oomorm- o@dlsmjbstliume@bh@nﬂH OA, Hall S@zmaﬁdmmk‘mryl o-, m
or p-bbonophenyl , - chl orophenyl 0- p- sul f onam dophenyl

o-, m or -mmxugen) y\mﬁreﬁapﬁembw&gno epmethyl, "8ihyl, propyl, butyl

N, N-d t
- (N ot ny1 - NPT eRUF ReRRAST Kiuefomeiv. el nrefesably denstes FyP!8Li fon 10
an do) phenyl Br f@Atdhéfer@blgfd%h@t&symétr?oxy 8th6xy of gﬁopox& Bnd AirdSOeA is
3, 5-di fluoro- phe 2, 4- - or 3,5-dichlorophenyl,

2,3-, 2, 4-, :zr%erabezmethyl,aethyl fOFBl|QIbUM0rmphenyl 2,3.4-, 2,3,5-, 2,3,6-,

g ﬁygroxy 3, Qea‘ B%'SP%B%?E?TO eh i@'V%8g%%1é%wqﬁé’h&§¥%%rgé/{’?ygﬁl"gwgphenyI ,

.f1uoro-4- bﬁ@?ﬂ%]ﬁ@'furaﬁ f_étl@ g n 4n@é£81@ﬂ§6i§’£ole or imidazole, each
br ono- 6- net hoxyphenyl, nethoxypheny or

2, 5- di net hy| efawbichds upbehstltuteﬁ(bmnopoecbredlablbgtltdmddl)eé @Ihbr@A Mal,ch is
unsubst itute

-, - b- stitu SO2NH2,
S02NA and! or SSRBGRIoT 50 {rartdimt Oxae avhgred Brepraly dghaiem aiibh s
unsubst Lt ut egif, JYBRASIHBRIIPyH LRAYIRDY trifRiBfRthyTOR Y pi¥feraBf Mhotes F or
Cl, OA preferably denotes methoxy, ethoxy or propoxy, and A in SO-A is

preferably methyl, ethyl, propyl or butyl.

20 The compounds of the formula | may have one or more chiral centres and
therefore occur in various stereocisomeric forms. The formula | encom-

passes all these forms.

G Accordingly, the invention relates, in particular, to the compounds of the
25 formula | in which at least one of the said radicals has one of the preferred
meanings indicated above. Some preferred groups of compounds can be
expressed by the following sub-formulae la to |k, which conform to the
formula | and in which the radicals not designated in greater detail have
30 the meaning indicated for the formula |, but in which
inla R’ denotes benzofuranyl, benzothiazolyl, benzothio-
phenyl, imidazo[1,2a]pyridine, quinolinyl, or furanyl,
each of which is unsubstituted or mono- or disubstitu-
ted by A and/or Hal, or denotes pyridinyl which is

35
mono- or disubstituted by A and/or Hal;



25 Irrespective of further substitutions, Rl denotes, for exanple, 1-, 2-,
3-, 4-, 5-, 6- 7- or 8-quinolinyl or -isoqui noIrnyI 2- 4-, 5-, 6-

7- benzot hi nzofuran 2-, 3-, 4-, 5-, 6- or hen 2-
3-, 4- 5-, %é%%)?“%@f - or 4-furanyl, |mdazo[1 %Hpg(’)@%”%i)'%

4- 5-, 6- or 7-yl or pyrrdrn 30 2-, 3-;24- or 5-yl, particular preference is
given to quinolin-6-yl, benzo- thiazol-2-yl, benzofuran-2-y|,

benzot hi ophen-2-yl, imdazo[1,2a]pyridin-2-yl and furan-2-yl.

6- Met hyl pyrrdrn 2- yI s particularly preferred. Het' pref bl otes a
monocyclic sdPdf ated Bor ar omd€netasdd eK%WeCWSAWh@'Kﬁﬂg Q‘)('T{T?'%(&d/ or 0

atons, which nay be nono- b SQ2A and/ or
=0 (car bonyl oxygen) WO 200@%@@6%%@%0%@%“ 23 In a further
enbodi ment, Het' particul ar |l AKDESIes)aNAA’ JRIROYEH, RiHxt! i AlkAeor pi per azi ne,
pyrrolidine, norpholine, furan, tet rahydr opyran, pyridine, pyr- role,

i ndol e,_ i ndazol e, isoxazol e &Yk @(ﬁ*démﬁre each of whi ch is unsubsti s tuted
or non® or disubstituted by A, OH OA Hal, S02A and/or =0 (car- bonyl
oxygen), where A preferably denotes nethyl, ethyl, propyl, butyl, pentyl,

hexyl, isoprapyt or tAlkf! uor eepbtay mehlﬁ,‘leri& eftwlehéypr@ppeheSbEtyleﬁﬁe or Br, OA
preferabl y denotes net hoxy, ethoxy or propoxy, and Ai1nh SQ2A is preferabl y

met hyl, ethyl, propyl or but yarentyl@ever ep)elelﬂﬁb,cul ar preference is given to
pi peri di ne, pi perazine, pyrrolidine, c¢' norpholine, furan, tetrahydropyran,
i ndazol e, isoxazole or imdazole, each of whichis unsubstituted or nono-

or di sullstityhed by BydH,  Odenbifds cyciksptbpand/ crorﬁrtéﬁ@rd%mden%@en) wher e
A preferably denotes net hyl, 15 et hyI propyl, “i sopropyl, butyl or

rﬁfl uoronet hyl , Hal prefer almyylobemeseachomf width n@y Ipeeneulaﬁltytedbmt es

hoxy, ethoxy or propoxy, and A in A i pr rably methyl, ethyl,
propyl or butyl. 20 The conpmu@ﬁt@%d Py Ioé(aﬁmay have one or nore
chiral centres and therefore occur in various stereoisonmeric fornms. The
formula I encom passes. all these forns.

15 inle Het' denotes a monocyclic saturated or aromatic hetero-

cycle having 1 to 3 N, O and/or S atoms, which may
be mono-, di- or trisubstituted by A, Hal, SO,A and/or
=0 (carbonyl oxygen);
20 : 1 . :
in If Het denotes a monocyclic saturated or aromatic hetero-
cycle having 1 to 2 N and/or O atoms, which may be
mono- or disubstituted by A and/or =O (carbonyl oxy-

gen);
c 25

inlg Het' denotes pyridinyl, pyrazolyl, morpholinyl, each of
which may be unsubstituted or mono- or disubstituted

by A, or 4-ethanesulfonylpiperazinyl;

30
in lh Ar denotes phenyl which is unsubstituted or monosubsti-
tuted by SOQNHz, SOQNA or SOzNAA’;
35 in li A A denote unbranched or branched alkyl having 1-6 C

atoms, in which one or two CH; groups may be



Accordingly, the invention relates, in particular, to the conmpounds of the
25 formula | in which at | east one of the said radicals has one of the
preferred _neani n s_indicated above. Sone preferred groups of cor{)gounds can

be expresd¥Y2WYIH4 f ol | owi ng sub-formulae la to Ik, THPOB%HA t o the
formula | and in which the radicals not28esignated in greater detail have 30

the nmeaning indicated for the formula I, but in which in la R denotes
benzof uranyl, benzothiazolyl, benzothio- phenyl, imdazo[1,2a]pyridine,
qui nol i nyl, orfuranyl each of which is unsubstituted or nobno- or

di substitu 35 ted by A and/orenlm:ed by —§diretds apgior dCRGH giRHRsAREOr npno- or
di substituted by A and/or 112 -24 . in
'bRe denotes H Al k. Het %ﬁ&%@%%k%a%%ﬁﬁﬁ%% ko A kon

Al kHet', Al kOAI kOH, Al kQ CHZ)rrNAA Al kQ(CH2) mHet' , Al kAr or 5

Al kQO( CHZ) mAr; in Ic Alk denotes net hyI ene, et hyl ene propyl ene, butyI ene,
pentyl ene or Imléjxyl endy, A0 i ndedote)/@nmgnohe@otprarmhed;mkw hatvm Lft)ane,

cycl opent ane or cycl ohexane, ,each o e _unsu t|t ar
nonosubstituted by OH or oA @ i@"?dnlvﬁhgﬂpneégﬁbgwpamﬁ% 8cr§?9qcc? sl?%ﬁr at ed or
aromatic hetero- cycle havi ngol=tM->rM -E=@ngfoR %n%‘i’&r”’ﬁ-5 MBS s Ry b

nmono-, di- or trisubstituted by A Hal, SOZA&an f =0 (carbonyl oxygen)
20 in If Het' denotes a nonobycrbptacedthyrl%laed/aurClarorrat|c hetero- cycle

having 1 to 2 N and/or 0 atonms, which may be nono- or disubstituted by A
and/ or =0 (carbonyl oxy-

10 in Ik R denotes benzofuranyl, benzothiazolyl, benzothio-

G phenyl, imidazo[1,2a]pyridine, quinolinyl, or furanyl,
each of which is unsubstituted or mono- or disubstitu-
ted by A and/or Hal, or denotes pyridiny! which is

15 mono-, or disubstituted by A and/or Hal,
R denotes H, Alk, Het', Cyc, AIkNH,, AIKNHA, AIKNAA’,
AlkOH, AIkOA, AlkHet', AlkOAIKOH,
AIkO(CH2)mNAA’, AIkO(CH2)mHet', AIKAr or
AlkO(CHy)mAr,

Alk denotes methylene, ethylene, propylene, butylene,

20

pentylene or hexylene,
Cyc denotes cyclopropane, cyclobutane, cyclopentane or
0 cyclohexane, each of which may be unsubstituted or
25 monosubstituted by OH,
Het' denotes a monocyclic saturated heterocycle having 1
to 2 N and/or O atoms, which may be mono- or di-
substituted by A and/or =O (carbonyl oxygen),
30 Ar denotes phenyl which is unsubstituted or monosubsti-
tuted by SO;NH2, SO,NA or SO,NAA',
A A denote unbranched or branched alkyl having 1-6 C
atoms, in which one or two CH; groups may be
25 replaced by —CH=CH- and/or -C=C- groups and/or
1-5 H atoms may be replaced by F and/or Cl,
Hal denotes F, CI, Bror |,



gen); 25 in Ilg Het' denotes pyridinyl, pyrazolyl, norpholinyl, each of
whi ch may be unsubstituted or nono- or disubstituted by A, or
4- ethanesulfoqﬁppﬁgera2|nyI 30 in Ih Ar denotes phenyl which

unsubst i t u¥Y2 fbsubsti- tuted by SC2NH2, S02NA Or WW”@S‘% li A
A" denote unbranched or branched al kyl -pgving 1-6 C atons, in which one or
two CH2 groups may be WO 2009/ 124653 PCT/ EP2009/ 002112 -25 repl aced by
-CH=CH and/or -C=C- groups and/or 1-5 H atons may be replaced by F and/or
C, 5inl1j A A denote unbranched or branched al kyl having 1-6 C atons,
in which one CH2 gromp nmay bédenetgisatetiony a -CH=CH or a -G C groups
and/or 1-5 H atons nay be replaced by F and/or d, 10 in Ik R denotes

benzof uranyl, benzothi azolyl, benzothio- phenyl, imdazo[1,2a]pyridine,
qui nol i nyl, i blé"ﬂb J?ativ% ugsHy gaﬁseci Qor¥BS @ndor
dlsubstltu- teé“k)H A a?r? |6§]Fy}hsfg enot gs pyr i di nyl \Maﬂch I's 15 nmono-, or

di substi t ut ec$témoﬁsom&i*$dherHaf métﬂdnhgnnb(mrebith@delof irHell ratioSyc, Al kNH2, Al kNHA,
Al KNAA'S Al kOH, Al kOA, Al kHet', AIkOAIKOH, Al kOQ(CH2)mNAA , Al kQ( CHZ) nHet ',
Al KAr or 20 AlkQ(CH2) mAr, Alk denot es net hyl ene, ethyl ene, pr opyl ene,

Eyglygggﬁt aneﬁ‘“ﬁé’é&rﬂﬁo&’ﬁdé‘ﬁ&’dr@lﬁ% totHE if\RHtbRSafd S5 8RO BRMing AYAtEAAGE ane,
for the preparation thereof are, in addition, prepared by methods known
per se, as described in the literature (for example in the standard works,
10 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.
Use can also be made here of variants known per se which are not men-

15 tioned here in greater detail.

If desired, the starting materials can also be formed in situ by not isolating

them from the reaction mixture, but instead immediately converting them
20 further into the compounds according to the invention.

The starting compounds are generally known. If they are novel, however,

they can be prepared by methods known per se.

25 The compounds of the formula |1, 111, V and VIl are generally known. If they

are not known, they can be prepared by methods known per se.

In the compounds of the formula VI, Z preferably denotes CI, Br, | or a

30 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.

35
The reaction is carried out by methods which are known to the person

skilled in the art.
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cycl ohexane, each of which nmay be unsubstituted or 25 nonosubstituted by
OH, Het' denotes a nonocyclic saturated heterocycle having 1 to 2 N and/or

0 atons, i be nono- or di- substituted by A and/ = r.banyl
oxygen), \Q’SV‘f\PO"gE#&?%S phenyl which is unsubstituted or %ﬁ%@ﬂé@@)ﬁ?ﬁt uted by
SO2NH2, SO2NA or SO02NAA' , A, A' denot e-@ibranched or branched al kyl havi ng
1-6 C atons, in which one or two CH2 groups may be 35 replaced by - CH=CH
and/or -C=C- groups and/or 1-5 H atonms nmay be replaced by F and/or O, Hal

denotes F, C, Br or |, WD 2009/ 124653 PCT/ EP2009/ 002112 -26 m denotes 1,
2, or 3 and pharmaceutically usable derivatives, solvates, salts, tautoners

and 5 ster eohrongy cﬁPngf]éaB efetdbfy H4Hrid ﬂtﬁhﬁ@fﬁaéu@%oﬁ? tlong §P'ta5l@t'os The

conpounds accordin nvent’ on an (SY0) als for

t he preparat Iba%éfméwéfeaalﬂymeialadildés%chFﬁselﬁ@f@ChrbMeﬁammdmnkmm per se,
as descri bed |n the literature (for exanple in the standard works, 10 such

as Houben veal alw@ptaidwdr@@dewyamlggmﬁawmyé@wmumfhydoaﬁdm c

e ot AP AT B, SRt A bl B S8 B dltm %011

al so be nmade Hygr6xi@é andrdafdiim hytRuKidecalkar mtalcdikéiges Fbr 8Rampld tioned here
in greater detail. |If desired, the starting materials can also be forned in

situ by not mﬂa%alumngpthondma‘ndosndlm prepexidenamd xatious otganic hasesmd

i medi ately congertl n (tjh m furl:aher i nto the conpounds according to the
i nventi on. taoﬁ'?'P '@8&5&3‘?’8?”3 @neral Iy known. If they are novel,
however10 they can be prepar ed by net hods known per se.

C

The reactions are carried out in a suitable inert solvent.
Suitable inert solvents are, for example, hydrocarbons, such as hexane,
petroleum ether, benzene, toluene or xylene; chlorinated hydrocarbons,
15 such as trichloroethylene, 1,2-dichloroethane, carbon tetrachloride, chlo-
roform or dichloromethane; alcohols, such as methanol, ethanol, isopropa-
nol, n-propanol, n-butanol or tert-butanol; ethers, such as diethyl ether,
diisopropyl ether, tetrahydrofuran (THF) or dioxane; glycol ethers, such as
ethylene glycol monomethyl or monoethy! ether, ethylene glycol dimethy!
20 ether (diglyme); ketones, such as acetone or butanone; amides, such as
acetamide, dimethylacetamide or dimethylformamide (DMF); nitriles, such
as acetonitrile; sulfoxides, such as dimethyl sulfoxide (DMSO); carbon
c disulfide; carboxylic acids, such as formic acid or acetic acid; nitro com-
‘ 25 pounds, such as nitromethane or nitrobenzene; esters, such as ethyl ace-
tate, or mixtures of the said solvents.
The solvent is particularly preferably, for example, water and/or tetrahydro-
furan.
30
In the reaction of the compounds of the formula VI and VI, firstly a com-
pound of the formula VIII is formed, which subsequently cyclised to give
the compound of the formula I. The compound of the formula VIII can be
isolated as intermediate and used, for example, as starting compound for

35
the preparation of compounds of the formula I.




25 The conpounds of the formula I'l, 111, V and VIl are generally known. If
they are not known, they can be prepared by nethods known per se. In the

conpounds of the formula VI, Z preferably denotes d, Br, | or a 30

react i vel y WRHMIOPH4E50H group, such as al kyl sul fonyl oxy HEHHFOPM2H2,4¢ ons
(preferably nethyl sul fonyl oxy) or aryl sg8fonyl oxy having 6-10 C atons
(preferably phenyl- or p-tolylsulfonyloxy). Z particularly preferably
denotes C . 35 The reaction is carried out by nethods which are known to
the person skilled in the art. WO 2009/124653 PCT/ EP2009/ 002112 -27 The
reacti ons ar ®gpesdingon jyhe aendiionsusedirtbiereactiarctimensbeiwesn aWt abl e  bases

are preferably ngtal L, des uch_as or _ex l.e | um ni b 5
alkali netal "ﬁ{:‘ﬁ%ﬁ’&gih daxgy ‘ﬁﬁirﬁag%’i @E?%!ﬁﬁgd? 8?%&%9,@ g%‘gﬁ‘%‘?ﬁbh%ﬁf’oxi de and
l'i t hi um hydr agpdenomdi betve8A-10F aRd aB0NYA PaKiARS betweBnabokasoem

hydr oxi de and cal ci um hydroxi de; al kali netal al koxi des, for exanple

pot assi um et laodi alouwid@53.0di um propoxi de; and vari ous organic bases, such as
pi peri & ne or diethanol amine. 10 The reactions are carried out in a suitable
inert solvent. Suitable inert solvents are, for exanple, hydrocarbons, such
as hexane, ; i

hydr ocar bons W\té'l%lagﬁg?r\] gag‘%:f?ﬁag | or gg? r?;t/]? Lﬁ@?ﬂ%ﬁ?‘%ﬁﬁ%ﬁ@&%@ bon

t et rachl or i deacetdriey acetanitieoandior bthanoiatépariculdrygrefesredsuch as net hanol ,

et hanol , isopropa- nol, n-propanol, n-butanol or tert-butanol; ethers, such
as diethyl ether, diisopropyl ether, tetrahydrofuran (THF) or di oxane;

gl ycol g her PS"'-{"&HW N -yl | et her,
et hyl ene gl ycs%? | r're‘fﬁgﬁlqe g{)ﬁe*ﬁ %.“g%ﬁ@%’%e %Fﬁﬁe@% '%3’%%”%@9%@ one or
[ anone; amrdiﬁatessalﬁdHAﬁayQ,Cmba@hdﬁbn timpérayirads beticen abodt 13OF fayidf or mani de
; nitrites, suc
) 140°, normally between -10° and 130°, in particular between about 30°

and about 125°.
15

Pharmaceutical salts and other forms

The said compounds according to the invention can be used in their final
non-salt form. On the other hand, the present invention also encompasses
20 the use of these compounds in the form of their pharmaceutically accept-
able salts, which can be derived from various organic and inorganic acids
and bases by procedures known in the art. Pharmaceutically acceptable
c salt forms of the compounds of the formula | are for the most part prepared
25 by conventional methods. If the compound of the formula | contains a car-
boxyl group, one of its suitable salts can be formed by reacting the com-
pound with a suitable base to give the corresponding base-addition salt.
Such bases are, for example, alkali metal hydroxides, including potassium
30 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-
35 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-



w g

as acetonitrile; sulfoxides, such as dinethyl sulfoxide (DMSO; carbon

di sul fide; carboxylic acids, such as formc acid or acetic acid; nitro com
25 pounds, such as nitromethane or nitrobenzene; esters, such as ethyl ace-
tate, or m™QHUO¥424683 t he said sol vents. The solvent is FEWERA40pY2
preferably, for exanple, water and/or tggrahydro- furan. 30 In the reaction
of the conpounds of the fornmula VI and VII, firstly a com pound of the
formula VIIl is forned, which subsequently cyclised to give the conpound of
the formula |I. The conpound of the fornula VIIlI can be isolated as

i nt er nedi at e ceaticallyeaiiceptable vrganie anddnenganic atids, Fapexamipieonydrggen he
preparation of .conpounds of the formula |I. W 2009/ 124653, PCT/ EP2Q09/ 002112
P28 Dependi nd ST IRUCE AR NYdBEEN GBlaide; RYdToggR{aTeIds RERYLOgER RIS, f cw

m nut es and i i ' aifdke - 30 and 140,
normal |y bet vij.g%én‘%ffoe réa'ﬁ"%%gﬁ& ic%ﬂg%?%ﬁﬁtgrgftﬁéﬁlé\{ggﬁkgggl'}\ts 30 tt%ind about 125.
5 The react i mitrate qripifosphbteyandhthe ki, and alkyli ard mamargdsuléonates,damtr i bed

above, 5 acetone, acetopitrile and/or ethanol are particul arl referred. 10
Dependi ng on atst%h%%%ﬁ{}lr@% tB@@B?SWF@Q‘%é@FiQﬁ?zﬁﬂﬁﬁm}%nag%t%\%%ﬁﬁ?rf ew

m nutes and ﬁgﬁﬂ%@i%cﬁgﬁéé&h&iﬁ@?@ﬁfy@& §u£’r‘?h‘§’%%@t£§8ﬁ'ﬁlub§9 and 140,

normal | y bet I'n par et ween about and about 125.

15 Phar maceutdcetdte starirateanthleatecsudcimate, divats deathzoaty) calicidatecaecori-ng to t he
i nvention can be used in their final 20 non-salt form On the other hand,
the present idaieanddhe dkeAesardinglys parmaceutically acceptable acid-addition

10 salts of the compounds of the formula | include the following: acetate, adi-

e pate, alginate, arginate, aspartate, benzoate, benzenesulfonate (besylate),
bisulfate, bisulfite, bromide, butyrate, camphorate, camphorsulfonate,

caprylate, chloride, chlorobenzoate, citrate, cyclopentanepropionate, diglu-

15 conate, dihydrogenphosphate, dinitrobenzoate, dodecylsulfate, ethane-
sulfonate, fumarate, galacterate (from mucic acid), galacturonate, gluco-
heptanoate, gluconate, glutamate, glycerophosphate, hemisuccinate,
hemisulfate, heptanoate, hexanoate, hippurate, hydrochloride, hydro-

20 bromide, hydroiodide, 2-hydroxyethanesulfonate, iodide, isethionate, iso-
butyrate, lactate, lactobionate, malate, maleate, malonate, mandelate,
metaphosphate, methanesulfonate, methylbenzoate, monohydrogenphos-
phate, 2-naphthalenesulfonate, nicotinate, nitrate, oxalate, oleate, palmo-

@ ate, pectinate, persulfate, phenylacetate, 3-phenylpropionate, phosphate,

25 phosphonate, phthalate, but this does not represent a restriction.

Furthermore, the base salts of the compounds according to the invention
include aluminium, ammonium, calcium, copper, iron(lll), iron(ll), lithium,
30 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 alkali 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
3 pharmaceutically acceptable organic non-toxic bases include salts of pri-

mary, secondary and tertiary amines, substituted amines, also including




o &

the use of these conpounds in the formof their pharmaceutically accept-
abl e salts, which can be derived fromvarious organi c and i norganic acids
and bases by procedures known in the art. Pharmaceutically acceptable salt
fornms of tMNO2WAPBWSHSs of the fornmula | are for the nostPGRAER20pY@3H2ed 25 by
conventional nethods. If the conpound ohpthe formula I contains a car- boxyl
group, one of its suitable salts can be Porned by reacting the com pound
with a suitable base to give the correspondi ng base-addition salt. Such
bases are, for exanple, alkali metal hydroxides, including potassium 30

hydr oxi de, sodituallppdeoxingsubattuted Bimined)oychxatness landl basic ipar t h et al
hydr oxi des, such as barium hydroxi de and cal ci.um hydroxi de; al kali netal
al koxi des, f @XCBRBAN resins: fySxamrie rsgintne, hetaire galiaing. SMBIPREOCANR  vari ous

The sl uri ni untolpENET- PPt Ene@eBing e BlieE oI iy, I 2 e
i ncl uded. | n digpanaRening, gietHydamineo IRAeYRansinobthanop 2Minfethylagfing- addi tion
salts dan be forned by treati'ng these conpounds w th pharma WO 2009/ 124653

PCT/ EP2009/ 0Gtharol, eth@nolateinei ethiylenediarainea b-ethyimerpholineydN-ethylpiperic aci ds,
for exanple h drﬁen hal i Fles such aﬁﬁﬁxdmg%bchl oride, hydrogen brom de
or hydrogen i dHUcaging. glucoFamye, fistipine, B RAPAPEAN Tt her eof |
such as sul f aiggcafeNlysiid, iumiiRs NI AT, giitarhinkemosbife Blperand
nmonoar yl sul fonatces, gﬁcrﬁt aésg%t har’lesﬁrffoﬂat g 0l uehasu fonat’g%nd
benzenesul f orzine piperitine heslyanmgaresinsa prataire @ wrinesetheobdomines i+ s t her eof
such a cetate, trifluoro- acetate, tartrate, nmaleate, succjnate, citrate,
benzoat V. salgtignolamine desthyiaming. timetianing dripreRyaming AR tris

phar maceuti c ﬁpeg? Wel b fi inftorRyrAs of the
& mlal ingl-'k%réﬁ? e %ﬁ%ﬁ%ﬁn%ﬁ?@?@hnﬁ@@%&m@ I%f‘g?wgte, argi nate,
aspart at e, beaepreseat alvestrietiosul f onate (besylate), bisulfate, bisulfite,
brom de, butyrate, canphorate, canphorsul fonate, caprylate, chloride,

chl orobenzoate, citrate, cycl opentanepropionate, diglu 15 conate,

di hydr oFEnp hASANBbENdS biiHe FREBACALENMIAPHRRA A SasiEhdE8R-con-
taining groups can be quaternised using agents such as (C4-Cys)alkyl hal-
ides, for example methyl, ethyl, isopropyl and tert-butyl chloride, bromide
and iodide; di(C4-C,)alkyl sulfates, for example dimethyl, diethyl and diamyl

20 sulfate; (C10-C1s)alkyl halides, for example decyl, dodecyl, lauryl, myristy!
and stearyl chloride, bromide and iodide; and aryl(C4-C,)alkyl halides, for
example benzyl chloride and phenethyl bromide. Both water- and oil-solu-

ble compounds according to the invention can be prepared using such

0 salts.

25

The above-mentioned pharmaceutical salts which are preferred include
acetate, trifluoroacetate, besylate, citrate, fumarate, gluconate, hemisucci-
nate, hippurate, hydrochloride, hydrobromide, isethionate, mandelate,

30 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




sul fonate, fumarate, galacterate (fromnucic acid), galacturonate, gluco-
hept anoat e, gluconate, glutamate, glycerophosphate, hem succi nate,

hem sul f at e, hept anoate, hexanoate, hippurate, hydrochloride, hydro_ 20
brom de, h\POYMR4EB 2. hydr oxyet hanesul fonat e, i odi de, PIQ@%‘RPQ%P&%H? i so-
butyrate, lactate, |actobionate, mal ate3|nal eate, nal onate, mandel at e,

net aphosphat e, net hanesul fonate, nethyl benzoate, nonohydrogenphos- phate,
2- napht hal enesul fonate, nicotinate, nitrate, oxalate, ol eate, pal no- ate,
pecti nate, persulfate, phenylacetate, 3-phenyl prop ion ate, phosphate, 25
phosphonat e, cphvénticnad mannert The freedaseaary ke reganeratedriyshringing e

SR TR e et T
30 magnesi umjoABRNAARREE (THe free gﬁ@@?&ﬁf@&i%} in #eEAAH #@Feé%%fr’fhté%rl' nc

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

above- ge(;n- t iresprihdirad salt formes theesafavithsregipeehtot certaimphysinal priopedldsal i net al
salts s0- diumand potassium and the gl kaline earth netal salts calcium and
mag 35 nesi uSHORZS ORI o PRIRSELIRIS: dpr e UBPses af NeAVERICH: DG | ved
from phar maggut itfelshis BREHRIRPLEEYRAR (6 1He ReddatifeIRpBSadd Bmde sal ts of
pri- mary, secondary and tertiary am nes, substituted am nes, also including
WO 2009/ 1246%3er@6./ EP2009/ 002112 -30 naturally occurring substituted

am nes, cyclic am nes, and basic ion exchanger resins, for exanple
argi ni ne, betaine, caffeine, chioroprocaine, choline,

N, N - diqfipgenzylagt | i ani ' i : '

o o=y 35h A BaSEEBIN ShecfleBIEhAUEXARB s B o

et hanol , et hzanalpoinde ofehd Yoreng4il aré igmdd with metalsdrairmines, Sbet ay ! pi peri -
e, glucam ne, glucosam ne, histidine, hydrabam ne, isopropylam ne,

I'i docai ne, | pdialenetalspodiati@lingraasthhyetats gr oeganinamings. fliefarred metaler a-
ne. oiperi . . . e o et 10

21 hanol am ne 3¢ see i JtaEstuly Mdives ik ol Mengfiy BRSRuaNE0RRE™, s '

(hydr oxyret hnifes Byé AINN@ibehe BRIy EHEdMined BhlokdpracameNeholird, @nded to

ethanolamine, ethylenediamine, N-methyl-D-glucamine and procaine.

The base-addition salts of acidic compounds according to the invention are
20 prepared by bringing the free acid form into contact with a sufficient
amount of the desired base, causing the formation of the salt in a conven-
tional manner. The free acid can be regenerated by bringing the salt form
into contact with an acid and isolating the free acid in a conventional man-
o ner. The free acid forms differ in a certain respect from the corresponding
25 salt forms thereof with respect to certain physical properties, such as solu-
bility in polar solvents; for the purposes of the invention, however, the salts

otherwise correspond to the respective free acid forms thereof.

30 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 trihydrochloride, but this is not intended to repre-

35
sent a restriction.




represent a restriction. 15 Conpounds of the present invention which contain
basi ¢ nitrogen-con- taining groups can be quaterni sed using agents such as

(G-CA)alk - jdes, for exanple methyl, ethyl, isopr 55(2&) nt-butyl
chl ori de, ﬁ%?ﬂ%%éz‘k d iodide; di(d-c4)alkyl sulfates, W‘E@a 0?@”
di met hyl, diethyl and dianmyl 20 sul fate32(C o-Cl18)al kyl halides, for exanple

decyl, dodecyl, lauryl, nyristyl and stearyl chloride, brom de and i odide;
and aryl (Cl- C4) al kyl halides, for exarrpl e benzyl chloride and phenet hyl
brom de. Both water- and oil -soI u- bl e conpounds according to the invention

can be prepa¥inriegarg todbat Patedahque, it can besseer thal die exeiasskifed
phar maceut| ca héﬁ]]‘é‘fseunar @Pa@ée&tﬁtélgfs it" ﬁFhHeWeggﬁt ccﬂﬁ%{cﬁ&ﬁ is {a{Hefrll Por oacetate,

besyl ate, cit ona Succi pura

hydrochl ori deneéwdh@woencdmpduﬁatvwn@h\@bmpuigagcéecbcaﬁpouﬁ:‘d)ofrﬂw mnmuw I nitrate,
ol eate, phosphonate, pivalate, sodium phosphate, stearate, sulfate,

sul f osal i cyl an dhe form ebene of its salts, an earttcuiaru%lth@ saltifarmoimnats imara¥ed but thi s

e e o e AR Rindtug 50 18 boAk comablfe SRS Rene b ot g
the free basgrdedfoitni @tﬁe%ﬂw@bm&oﬁhd%r%ﬁyotﬁeﬁsaﬂﬂformnb Rtivé kentlesi red
acid, causing the formation of the salt in a WO 2009/ 124653

PCT/ EP2009/ 0(®UDY USET earhe@r'fﬂwecpmrmmsumallwameptame sak doremnf the r egener at ed
by bringing th salt forminto cont. a_base a I solatjng the free
base in a corf gﬁ e compeynd analso pﬁ\ﬂg‘?&wﬁaﬁ g%cpmpﬁéma%rf@efarﬁ{@%gertai n
reSpect 10 omviitea Wtkired bARRAGENReRblopeRt LR @ hotthhll baRRRGnd! 0 cer tal 1
physi cal properties, such as so I'n pol ar sol vents or the purposes
of the i nventdamrevemoavesa positive énfiuenice m‘ttlnerpharmaoodynammsobfttblstmﬁive

pective free base forns thereof 10 As ngention t he pharmaceutically
accept abl e b£9BRRING ViR respact to s therapeutic efficacy in t%e dey

15 Compounds of the formula | according to the invention may be chiral owing
to their molecular structure and may accordingly occur in various enantio-

meric forms. They can therefore exist in racemic or in optically active form.

Since the pharmaceutical activity of the racemates or stereocisomers of the
20 compounds of the formula | may differ, it may be desirable to use the en-

antiomers. In these cases, the end product or even the intermediates can

be separated into enantiomeric compounds by chemical or physical meas-

ures known to the person skilled in the art or even employed as such in the
Q 25 synthesis.

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
30 tartaric acid, diacetyltartaric acid, dibenzoyltartaric 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

35
example dinitrobenzoylphenylglycine, cellulose triacetate or other deriva-




AM conpounds of the fornmula | are formed with netals or am nes, such as
al kali nmetals and alkaline earth netals or organic amnes. Preferred netals

are sodiu pot assi um magnesi um and cal cium Preferred organic 15 am nes
are N, N - dVOS99%124633y| enedi arriine, chl oroprocaine, cholPCAE:P2Y9/002112

et hanol am ne, ethyl enedi am ne, N-nethyl3®-gl ucam ne and procai ne. The
base-addition salts of acidic conpounds according to the invention are 20
prepared by bringing the free acid forminto contact with a sufficient
amount of the desired base, causing the formation of the salt in a conven-
ti onal mannetivesrakcarbebydrates @mahlteglyrd@gyﬁm%d gethgcrylate gplygaradmed-t f orm

into contact, wth an.acid Jsol atin fre cid i nyventional man-
ner. The fregwﬁﬁg 8nf%f%gﬂ?;§%¢a%?%e@leg%rﬁogﬁ|srpé1§[bc2§cq g@r%ﬁ% a_c/ror respondi ng
25 salt for ma|coRBliEeebiviht Mit@RRESUCH As Cot eRAMpR HExaAk/igdBeanbIES, such as
solu- bility in polar solvents; for the purposes of the invention, however,

the salts oabetonitdle, fwrexampledn the tdiie 823pScti ve free acid forns thereof.
30 If & conpound according to the invention contains nore than one group

whi ch i I f f ' h i call t abl | t f thist :
the. i nvent | otngiREPriiRohpReeBee imaippte tiive O HAodiEpSfs pRYB salt fof s
i ncl ude, f i ' t ' ., ofH idgri ne, di 35
phosphat e, P L Gally doBEplaRlersals B dr Br e pidpaIIoR o e "t o epre-
sent a restr mant¢phamiacbigalcrbpSsitiar), EPEadieuz0 by Idn-clsmicdl methegard to

that stated above, it can be seen that the expression  "pharmaceutjcally
accept apl e sQB?' hey F%%Sr(‘@é@ﬁfteédﬁﬁ@cﬁi"@ﬁ’l?é(’?%&%fprfrbhe’pﬁet&ﬁe réNf{ ve

d whi ' . t.he. f arr ¥ f f
(e oal tor ot lBRFBAG S6Hd ARRTRAUR sBhyaGd SlcBibdt dr Hilladitihd B2 P12, P

&operti es osirédignamnibiratiermaith ohecsmperetliritier Active cofpeantisr m of the active
conpound or any other salt formof the active com pound used earlier. The
pharmaceutically acceptable salt formof the active conpound can al so

provide thi's ahh YA RANBIbRY rdidt8s t iddit4MEnts comprising at least one

15 . o
compound of the formula | and/or pharmaceutically usable derivatives, sol-

vates and stereoisomers thereof, including mixtures thereof in all ratios,

and optionally excipients and/or adjuvants.

20 Pharmaceutical formulations can be administered in the form of dosage
units which comprise a predetermined amount of active compound per
dosage unit. Such a unit can comprise, for example, 0.1 mg to 3 g, pref-
erably 1 mg to 700 mg, particularly preferably 5 mg to 100 mg, of a com-

@ 25 pound 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

30 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.

35



10 with a desired pharnmacokinetic property which it did not have earlier and
can even have a positive influence on the pharnmacodynam cs of this active
conmpound with respect to its therapeutic efficacy in the body. 15 Conpounds
of the forMA¥W1Z46Bording to the invention may be chi ré’FT(ﬁ/ﬂ%W@/“O?'dzthei r
nol ecul ar structure and may accordi ngl y3ccur in various enantio- neric
forms. They can therefore exist in racemc or in optically active form
Since the pharnmaceutical activity of the racemates or stereoisonmers of the
20 conpounds of the formula | may differ, it may be desirable to use the en-
anti onmers. | Phammeaeeaticat formulatiensican be adapted fovadministratioe viaeaiat es can  be

known 1o t hotBEFEDRULANEIBSnPR. TR EXamPIS Py Sran riihiliog BISE & siin (e 25
synthesis. | ubfycrecfiiCnadal RERE findfiiEbuckal SBIAGIRICY RdEARERD from ¢ he

m xture by action w an optically~active resofving agent. Exanpl es of
sui tabl e revaginahgr parenterabgincioging cablcytamebus cintramiscutancintrasenbes R and S

forms & 30 tartarjc acid, diacetyltartarjic acid, dibenzoyltartaric acid,
mandel i ¢ aci @ '“quf@a dT‘Gt,holdﬁcgpéh k@ﬁa@n%%ﬂ 99 Iﬂf%??t‘fﬁgd’csér&g aﬁi no aci ds

(T or orambl e prdb B LB A0 pRarhaCERRSIER Y S eale elmuting B var! o

optically I ve ca orsul

chr onat ogr aplactive3bompanhd avity theaseipientes) cypiadjuxtdiﬁﬁg)xi d of an optically active
resol ving agent (for exanple dinitrobenzoyl phenyl glycine, cellulose
triacetate or other deriva WO 2009/ 124653 PCT/ EP2009/ 002112 -33 tives of

ivca ger) . PeirpRsPlfal fufileygis e paal i BeldTES LS conor T "
sol vent m Xt ydpfinisteed a8Sse aﬁiéécgg)fﬁt{!?’ﬁéﬁgh BSXRnekaspRs, @apBales dr tasrtoni tril e,

exanple in the ratio 82: . e invention furthernore relates to the
use of the cpopsensior granudes; sphuionsios guspENSions teaqudtus caner-agHesedf for

L, Prepar at g of Gy JERLER: oTE My (ALY BPETHLatbr (R SRIGR or "

15 water-in-oil liquid emulsions.

Thus, for example, in the case of oral administration in the form of a tablet
or capsule, the active-ingredient component can be combined with an oral,
non-toxic and pharmaceutically acceptable inert excipient, such as, for
20 example, ethanol, glycerol, water and the like. Powders are prepared by
comminuting the compound to a suitable fine size and mixing it with a
pharmaceutical excipient comminuted in a similar manner, such as, for
c example, an edible carbohydrate, such as, for example, starch or mannitol.

25 A flavour, preservative, dispersant and dye may likewise be present.

Capsules are produced by preparing a powder mixture as described above
and filling shaped gelatine shells therewith. Glidants and lubricants, such
30 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, calcium carbonate or sodium carbonate,
may likewise be added in order to improve the availability of the medica-

35
ment after the capsule has been taken.




N
10 ods. They can be converted into a suitable dosage formhere together with
at least one solid, liquid and/or sem -liquid excipient or adjuvant and, if

de- sired, in conmbination with one or nore further active conpoun The

i nventi on W6 rel ates to nmedi caments conpri sing PgtT/EfPé 039{00%1%

conpound of the fornmula | and/or pharnmag8futically usabl e derivatives, sol
vates and stereoisoners thereof, including mxtures thereof in all ratios,
and optional ly excipients and/or adjuvants. 20 Pharnaceutical formulations
can be admnistered in the formof dosage units which conprise a

pr edet er mi nedh additian, Meakted OEnemmCBqﬂ@ble bindetse luhficantssapd dis-uni t can

f b 700
ar t1 cul arl y TSFORER A R 2> G aiegpedtanplstas T R MtBPui ng to the
i nventi on, d@@ﬁiﬂﬁle”&n@érst|H6Iu69%‘f|érbh0§elfahﬁé‘tr%?lurél @an@%i]@ﬁ’ a8f fordm ni stration

and the age, weight and condition ot“the patient, ~or pharmaceuti cal
f or mul at i ons examphes ghatosel ortlmetadadinse rmwéeienetsfmaded@en maize shathiath conpri se

a pred erm ne active coppoun dosage unit. erred dosage
unit fornul ataf‘gr?é/%'ctng%r \ﬁHFEﬁscgﬁﬁﬁ‘Pgﬁ 6{ 34888 of S?fiﬂ'"t“ dose, as

I ndi cated ab r ﬂﬁwl conmpound.

Furt her nor e, 4 %rt%aggrut ?gh% or mu ‘uf&t ) gg@%&ﬂbqipgﬁsphﬁggﬁﬁ%dg%% g‘%ar ed using
a process whiTtle lubricantsuged yn theserdosaget foemsp lireslude sodiunaoleatd, .sodturO

2009/ 124653 PCT/ EP2009/ 002112 -34- Pharmaceutical fornul ations can be
adapted for SteArAlesMagnesiingsteaale. sedrim bgnzeateasrdiumasriate. oAU anpl e by

oral (iipc! Ud'cHHJrBP h%rllkﬁu%b 3.%§'5Ants 'ﬁ(f%&é wuﬂ‘?oiﬁlb’elr]iaqofﬁ(s‘fﬁétia&' ncl udi ng

buccal , subl i ngua ransd arent udi ng

subcut aneous::heretd @tamhum@t dy|¢e1mncmee@gas beditonitss, xadtHarmegumraididesikeSuch
@rrul ations_can be prepared usin | " processes known in the
a

rmaceut i cdihedablety arg W%ﬂ@tﬁﬁlbé’, fos examnlegpreraring @ RamdesoRpdBd with the
exci pi ent (s) g?émﬁgﬁr!i'd/ 3P51(3/§|3ressmg the mixture, adding a lubricant and a disinteg-
15 rant and pressing the entire mixture to give tablets. A powder mixture is
prepared by mixing the compound comminuted in a suitable manner with a
diluent or a base, as described above, and optionally with a binder, such
as, for example, carboxymethylcellulose, an alginate, gelatine or polyvinyl-
pyrrolidone, a dissolution retardant, such as, for example, paraffin, an
20 absorption accelerator, such as, for example, a quaternary salt, and/or an
absorbant, such as, for example, bentonite, kaolin or dicalcium phosphate.
The powder mixture can be granulated by wetting it with a binder, such as,
. for example, syrup, starch paste, acadia mucilage or solutions of cellulose
G 25 or polymer materials and pressing it through a sieve. As an 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,
30 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

35
consisting of a shellac sealing layer, a layer of sugar or polymer material



10 Pharmaceutical formnulations adapted for oral admnistration can be

adm ni stered as separate units, such as, for exanple, capsules or tablets;
powders or granul es; solutions or suspensions in agueous or nhon-aqueous

| i qui ds; ediodloey/f2aes38 or foam foods; or oil-in-water |i quirdresnolosilons or 15

water-in-oil liquid emulsions. Thus, fof.exanple, in the case of oral
admnistration in the formof a tablet “0or capsule, the active-ingredi ent
conponent can be conbined with an oral, non-toxic and pharmaceutically

acceptabl e inert excipient, such as, for 20 exanple, ethanol, glycerol,
water and thgng !a@osf%?)f?mg&?nw SQ?r@ébrﬁ)’Dyégﬁﬁh Batddied fahegapound to a

suitable fine sizZe an it wth a phafnmaceutical excipient comm nuted
in a siml arcoatingsrin asdehtoase ablertodifferamtinte, betweedi differephdpsageluatte, such
as, for exanple, starch or mannitol. 25 A flavour, preservative, dispersant
and dye may |i kew se be present. Capsules are produced by preparing a

powder m xtu ' I ' | s

t her ewst h. G@%@ﬁ@%&bﬁ%ffég%g‘ﬁgkﬂmﬁ%gr or eggﬁn{)s?tec?ﬂﬁ)ie;@% di sperse
silicic aci dpated in,thedgme of dosageanitd so tioatl a givenmuantiyr cdmpasesalpyet hyl ene
glycol in solid form can be added to the powder m xture before the filling
operation. Aspeafied agiunt ohthesepmprund cPyrups ¢an besprepgred Ry dsolVingar - agar ,

cal o um o Ot nbuiooh SPEREBASIHEron Y s Role e o Cer 1o

i mprove the avai ca- ne er t cdpsu as been

taken. ., ~W are preparéd L¥iidrarhdh-toxit lalddhiofit Vehidk) BukpenbidnBChhER 19/ 002112

-35- | H addition, if desired or necessary, suitable binders, lubricants and
di s- i nPegr amulated hyedispersianyekthenempawid ne penitexe vpbicka. &xplubilisershe
m xture. Suitabl i.nders include starnch | apin n I , such
, for 5 exghgleg,?mgﬁ_ﬂﬁgsogi'chra%bgqrf-x%@%’s%thggmggdeﬁg?t?gM&E@Wi ze,
ijal and pglykiethylenesdbitol INER, presehitives afidlctir a¥eRived, stidaggcanth or
sodi um
for example, peppermint oil or natural sweeteners or saccharin, or other

15 artificial sweeteners and the like, can likewise be added.

The dosage unit formulations for oral administration can, if desired, be en-

capsulated in microcapsules. The formulation can also be prepared in

such a way that the release is extended or retarded, such as, for example,
20 by coating or embedding of particulate material in polymers, wax and the

like.

0 The compounds of the formula | and salts, solvates and physiologically
25 functional derivatives thereof can also be administered in the form of lipo-
some delivery systems, such as, for example, small unilamellar vesicles,
large unilamellar vesicles and multilamellar vesicles. Liposomes can be
formed from various phospholipids, such as, for example, cholesterol,

30 stearylamine or phosphatidylcholines.

The compounds of the formula | and the salts, solvates and physiologically

functional derivatives thereof can also be delivered using monoclonal anti-
- bodies as individual carriers to which the compound molecules are cou-

pled. The compounds can also be coupled to soluble polymers as targeted

medicament carriers. Such polymers may encompass polyvinylpyrrolidone,




al gi nate, carboxynet hyl cel |l ul ose, polyethyl ene glycol, waxes, and the |iKke.
The lubricants used in these dosage forns include sodium ol eate, sodi um

stearate, magnesi um stearate, sodi um benzoate, sodium acetate, sodi um 10
chlori de aWQ200%12468e  The di sintegrants include, withoBCTEERH§0PHLE i ct ed

thereto, starch, nethylcellul ose, agar,3bentonite, xanthan gum and the |ike.
The tablets are formul ated by, for exanple, preparing a powder m xture,
granul ating or dry-pressing the m xture, adding a lubricant and a disinteg
15 rant and pressing the entire mxture to give tablets. A powder m xture is

8_r?apar ted by pryl)ahrcg)ptdlwgerowpugwgrm«gmme?acrxlgn&lﬁr?mbétpﬁhygfo?-th a )
i luent or a_pase, as descri abpve. and optional .y with. a binder, suc
as, for exanﬁﬁ\y,?asé’é?tﬂw _W?PéPP[)YIeM?n%Hx@P@ ¥%¥eg%1‘%ﬁt'?%8d&ry pol yvi nyl
20 pyrroli dopgmigy fa?ﬁé‘élg.t'l'ﬁ’é‘cbﬁnb?hﬁagtmae; i efford BE c%ﬁ?@ﬂ't‘?ra pRsaffin, an

absorption accelerator, such as or exa , a quaternary salt, and/or an
absor bant, sofbicdegrddablepalypiers whictt aré suitablefdriachaving cantrolled ghosphat e.

The powder njxture can pe granul ated wetting it with a binder, such as,
for exanpl eme‘@)?ﬁﬂf,a @pgmﬁg%ﬁs@,exaw%ao t'P@@éj’cno%ﬁpﬁ'{qrb%prSf cel l ul ose
25 or polyne r | g A anSh 1 alternative
to granul at hg’@{#gwp@ﬁ&g& b%fﬁ@usérd;@cdaﬂy%@%g&ts hPé'E’gﬁ&S'ﬁﬁ eting machi ne,
gi vi ng | unpsditfydrexypyrariso polyshameacryateshamd erdssimiestl oipamphfpathic pieckul es.

The granul es can be lubricated by addition of stearic acid, a stearate salt,
30 talc or nfARelYMess pf hydregalss to prevent sticking to the tablet casting

moul dsqg The lubricated mxture is then pressed to give tablets. The
conpounds according to the invention can al so be conbined with a

free-fl ow ngPhaghhcegtical Rirfitllatitis Adipiled FeSteathdérmar hdninistratiorecambl et s
t hout carrying out the 35 granulation or dry-pressing steps. A transparent

opaque pr beasninisteéredes independantplastersafos kstandeds elase mgntagiavith a | ayer
of sugar or ﬁ'?l égnsr matcﬁrhal O 290 [ 124653 PC'I]/ 2009/ 002112 ’-EgG and a
gl oss layer OI° GRS éﬁf@g@lﬁlﬂ' Y AP G tEP T S FRERPUNGER T ngs i n
order tqa be BBldIivered FéMIABDIALEr BEIOMEThtebkess BbsHMsRNM dBHdr8)
terms in Pharmaceutical Research, 3(6), 318 (1986).

Pharmaceutical compounds adapted for topical administration can be for-
mulated as ointments, creams, suspensions, lotions, powders, solutions,

20
pastes, gels, sprays, aerosols or oils.

For the treatment of the eye or other external tissue, for example mouth
. and skin, the formulations are preferably applied as topical ointment or
0 25 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.

30
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 particular an aqueous solvent.

35
Pharmaceutical formulations adapted for topical application in the mouth

encompass lozenges, pastilles and mouthwashes.



y Oral liquids, such as, for exanple, solution, syrups and elixirs, can be
pre pared in the formof dosage units so that a given quantity conprises a
pre- specified anount of the conpound. Syrups can be prepared by dissol ving
t he conpouWe@ 20p9/Bd658queous sol ution with a suitable flaPETEP2MUPHIZ] | xirs
are prepared using a non-toxic al coholiggvehicle. Suspensions can be for 10
mul at ed by di spersion of the conpound in a non-toxic vehicle. Solubilisers
and enul sifiers, such as, for exanple, ethoxylated isostearyl alcohols and
AP~ pol yoxyet hyl ene sorbitol ethers, preservatives, flavour additives, such
as, for exanple, peppermint oil or natural sweeteners or saccharin, or other
15 artificial sweeteners and the |ike, can |likew se be added. The dosage

uni t for nul aPharsaceutical formadationsadanted forgeatal admiristratien cae ben- capsul at ed
in mcrocapsuyl . Jhe fo [ n.al e pr red in 20 such a way that
t he rel ease fu’gﬁ‘i@é?&ﬁ%%ﬁ‘ @\enwpg%aq?%é@?%@q%%a%erf%ﬁggxarrpl e, by coating or
enbeddi ng of particulate material in polyners, wax and the |ike. The

conpousds of the fornula | and salts, solvates and physiol ogicall 25
functional dEhavmaceutical frmaddtiansradapted fier rasal adetiristratiomirt wbichdhen of | i po-

del i yst h L f | | | I | | ar,. i cles,
ar ge uni | anbPIEY SUBSIAEEE 20T GPMATSRA Faarse RQWIR DV R O8RS can b
Formed 11 om YBe! Rie/BEAENAIhediige SORMOARICrEAL BN SmiliaRéd fr ol . 30

stearyl am ne or phosp es. The conpounds of the forrmula | and the
sal ts, sol vathesmamdep hywhichagiuffas itgkerf, wec by capid idlkealation viacthetesabof can al so

be del iysered usin nocl onal . anti - 35 bodies as i|ndjvidual ,carriers to

o o T & AR a, aaaifieh COBtANGANE PRBCEs BB Aase BaITEatF be coupl ed
to sol ubl e ; i [ : ma
Gcompass por oo o muEoAE (o FRERPT a8 el o HES ORI 37 oyr an
copol yner, palligojdiasxsinierpubstante @ncbaipadsutinelingredientgdiutisys in

et hyl aspart am dophenol or pol yethyl ene oxi de pol yl ysine, substituted by
water or oil.

15
Pharmaceutical formulations adapted for administration by inhalation

encompass finely particulate dusts or mists, which can be generated by
various types of pressurised dispensers with aerosols, nebulisers or insuf-
flators.
20
Pharmaceutical formulations adapted for vaginal administration can be
administered as pessaries, tampons, creams, gels, pastes, foams or spray
0 formulations.
25
Pharmaceutical formulations 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-
30 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 multidose containers, for example sealed ampoules and
vials, and stored in freeze-dried (lyophilised) state, so that only the addition
3 of the sterile carrier liquid, for example water for injection purposes, imme-

diately before use is necessary. Injection solutions and suspensions pre-




pal m toyl radicals. The conmpounds may furthernore be coupled to a class 5 of
bi odegr adabl e pol ynmers which are suitable for achieving controlled re- Iease
of a nedi canent, for exanple polylactic acid, poly-epsilon- cagro- | act

pol yhydr oxWOR041246%8ci d, pol yort hoesters, pol yacetal s, [B6T{EP2009/002112

di hydr oxypyrans, pol ycyanoacryl ates andzgrosslinked or anphi pathi c bl ock
copol yners of hydrogels. 10 Pharnmaceutical formulations adapted for
transdernmal administration can be adm nistered as i ndependent plasters for
extended, close contact with the epiderms of the recipient. Thus, for
exanpl e, thepardd meacoongancedwitiathel fedipe dan beegreparteddnornisterie psivetersy

| ont ophor esi s, a? des&ﬁﬂged in general terns in Pharmaceutical Research,
3(6), 318 (198¥UePH @§ti cal conmpounds adapted for topical

adm ni stration can be for- 20 nul ated as oi ntnents, creans, suspensions,

| oti ons, powders, solutions, pastes, gels, sprays, aerosols or oils. Forthe

treat ment of lttduesayithaut s@lyimgrthatstueac!eli'uolhlte:tluleabbms peruEry mentibnedind ski n,
t he fobmul ati ons_are preferably applied as topical ointment or 25 cream In

the case of ﬁ@ﬂi"ﬂl'r'@'tlﬁsothec@"@m?éloaﬁ r@@h@ﬁ@rﬁomﬁﬂ'ﬁ@ alber pgepissyahin thean be

A Ternativel St witbidhoBeb® Mo asblicet el 1BoMhice Ao cf BRPEE: cam i ¢
an oi | -i n- vaf@mlaeHs WARA e stit4Blesor bral @ulmuh@ﬁauoﬁ%ﬂﬂ@d:ﬁpﬂ@@ﬂacal
formul ati ons adapted for topical application to the eye include eye drops,

I n which thevadrs.ve conpound is dissolved or sus- pended in a suitable
carrieng in particular an aqueous solvent. 35 Pharmaceutical formulations
adapt e(] for topical application in the nmouth enconpass | ozenges, pastilles

and nmout hvas pegherdf #RARY eBdER2 FROLRPEPR6RPOLA of tiSformula | depends
c on a number of factors, including, for example, the age and weight of the
human or animal, the precise condition that requires treatment, and its
15 severity, the nature of the formulation and the method of administration,
and is ultimately determined by the treating doctor or vet. However, an
effective amount of a compound according to the invention for the treat-
ment is generally in the range from 0.1 to 100 mg/kg of body weight of the
recipient (mammal) per day and particularly typically in the range from 1 to
20 10 mg/kg of body weight per day. Thus, the actual amount per day for an
adult mammal weighing 70 kg is usually between 70 and 700 mg, where
this amount can be administered as a single dose per day or usually in a
C series of part-doses (such as, for example, two, three, four, five or six) per
25 day, so that 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

30 treatment of the other conditions mentioned above.

The invention relates to medicaments comprising at least one compound

of the formula | and/or pharmaceutically usable derivatives, solvates and
35 stereoisomers thereof, including mixtures thereof in all ratios, and option-

ally excipients and/or adjuvants. and at least one further medicament

active compound.



Phar maceuti cal fornmul ati ons adapted for rectal adm nistration can be

adm nistered in the formof suppositories or enemas. 5 Pharnaceutical
fornul ati ons adapted for nasal administration in which t carri

subst ance WQ’&“%&“?@ conprise a coarse powder having a 6§Ffﬂ"8?°§’°"%‘|‘%e for
exanple, in the range 20-500 mcrons, wigch is admnistered in the manner

I n which snuff is taken, i.e. by rapid I nhal ation via the nasal 10 passages
froma container containing the powder held close to the nose. Suitable
fornmul ations for adm nistration as nasal spray or nose drops with a liquid
as carrier substance enconpass active i ngredient solutions in water or oil.

15 Phar naceu caI I ons ad or adninistration nha | on
enconpase 11 TEPIMYEITENdUREENGFeTE RS ot use GhFemibpdnas 8t e forad

vari ous type Ped‘@,gr t e h§ or | nsuf -
flators. §H rp rrrlgclf:@é? ié'%ﬂaﬁ%en? cl)!rg EE at | or?glvg%l’a%t“% é?‘??ie\?aéﬁg'ﬁ'bﬁ?n ?\I stration
can be adm sfes¢eisomhess thereshinahsding anigtunes thereafiis, allgatles foathespre-f oans or
spray Of or nul at | ons., 25 Pharmaceutj cal formul ations for parenteral

admi ni strat i BATALOR ch?emegm tanhentsertmA e/ com %t C*e‘"(?ﬂc@ sol uti ons
conpr i i ng_ aRihaii ¢ iR Serduieadwh AGhErd BRlahES {‘ﬁ@\egﬁé {57 nY means of

which the fornu onlsre I sotonic Wth

reci pi ent toghsug ¢fiheslirs afthe aqumuﬁs apihalium asfihe Wladded! of thesstepensi ons,
whi ch may conprise sus- pension nedia and thi ckeners. The formul atlons can

be adni ni st eféh, mfrthesmdrgeya cﬁbead)andmetckd@fsféemaoahagus,,offtbe cerdxfe seal ed
and, 35, vi al,s hi li

fhat onry T e on BgnEihe of e AVEE AT 1 biig oRiRB R B\t er  or
i nj ection puyprsfeifital trBBEof the lymphatic system, of the stomach, of the larynx, of
c the lung, lung adenocarcinoma, small-cell lung carcinoma, pancreatic can-
cer, glioblastoma, colon carcinoma, breast carcinoma, tumour of the blood
15 and immune system, acute myeloid leukaemia, chronic myeloid leukaemia,

acute lymphatic leukaemia, chronic lymphatic leukaemia.

Further medicament active compounds are preferably chemotherapeutic

agents, in particular those which inhibit angiogenesis and thus inhibit the
20 growth and spread of tumour cells; preference is given here to VEGF

receptor inhibitors, including robozymes and antisense which are directed

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

30 complexes.

Antineoplastic agents are preferably selected from the following classes:
anthracyclins, vinca medicaments, mitomycins, bleomycins, cytotoxic
nucleosides, epothilones, discodermolides, pteridines, diynenes and podo-

35
phyllotoxins.




diately before use is necessary. Injection solutions and suspensions pre '
w. naylili~l~W-~110YYWM M 1YM Yi | Y| ~~r ~~1 | 11~01f M WD 2009/ 124653

PCT/ EP2009/ 002112 -39- pared in accordance with the reci pe can be prepared
from steri WO 29024653, granules and tablets. 5 It goes RCTHBZI0998Iihg t hat
in addition to the above particularly neptioned constituents, the

formul ati ons may al so conprise other agents usual in the art with respect
to the particular type of formulation; thus, for exanple, formulations

whi ch are suitable for oral administration may conprise fla- vours. 10 A

t her apeut i caPayticeldrgreferencarisugiventn thecsait clasdesto tfoeekampid, zarmimpends  on
a nunber of factors, including, for exa Ie t he a%e and vveﬁ@%ht of the
hunan or anl Fryccin, ﬂa@nprl&maear@mtembﬁne trexate,imetboptesin; Aishioroand its 15

and 1 s ui i el midy oBf € bE o5 BTROE S fueOBERT r ™ Lo
ff SISGEMA -
(rarent(:ac;[ Isvgeﬁg?gﬂngqmﬁ? he rangm‘gel 1E rom bme%g?g&fggmm?\ggmgm%?rav%/glhgﬁ rg?t t he

20 recipi ent p(lnemﬁdean%me @gﬂtmlm&fﬁhmyﬁrfd))gyﬂoﬁyla@@nlm cladribingsange from 1
to 10 ng/ kgpof bod

adul t mammal 6\/@?%%0”7' tagl’%r th%%ﬁw%@ﬁogi (&d%lﬁﬁg))(?whe(rjgy Iﬁ:‘ San

amount can bgoasﬁmﬂlo%ﬁﬁaénm@ssw& asd@?@xaﬁfpléi%foﬁésualétabbwsuue a series
of part-doses (suc for exanple, two, three, four, five or six) per |owhb

25 day, so tphosphaietanttemlpda:deyrrwdxﬂmlm vinizlastine vumlsaneeleurasedlaanunt of a
sal t qb sol vate or %}a.g SIO| Ld functlonarﬁs@erlv .ve thereof can
be deter- ni ¥Egesie, [uresigeiang et pisferre H?OB '1‘“19988 ound of
the for- nul t c‘ﬂgﬂ'ﬁﬁ |table
Qr t he 30 traeéatsgrlgﬁt ?orln théyﬂ%lyegﬁo%@?tgﬁ%%ﬁ%;é\?l%ﬁ?c}l a ovepﬁ%ﬁle I'nventi on
| at es t o mblEcrayaimtgemcitgbine,iifoganiidé aasiphalem, bexpmetiyimelamine, thio-
tepa, cytarabin, idatrexate, trimetrexate, dacarbazine, L-asparaginase,
15 camptothecin, CPT-11, topotecan, arabinosylcytosine, bicalutamide, flut-
amide, leuprolide, pyridobenzoindole derivatives, interferons and inter-
leukins.

20 Further medicament active compounds are preferably antibiotics. Pre-
ferred antibiotics are selected from the group
dactinomycin, daunorubicin, idarubicin, epirubicin, mitoxantrone, bleo-

mycin, plicamycin, mitomycin.

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
30 ZD 1839 [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-

35
tors are selected from the group callystatin, leptomycin B, ratjadone.



of the fornmula | and/or pharmaceutically usable derivatives, solvates and
35 stereoisoners thereof, including mxtures thereof in all ratios, and
option all exciioi ents and/ or adj uvants. and at |east one further nedi cament
active corr% 8B3rY r.~nrr.rr.. WO 2009/ 124653 PCT/ EE36E8)8E%41> - 40-
The invention furthernore rel at es to th42 use of compounds of the fornula I
and pharnmaceutically usable derivatives, salts, solvates, tautoners and 5
stereoi sonmers thereof, including m xtures thereof in all ratios, for the
pre- paration of a madl canent for the treatnment and/or conbating of cancer,

t umour gr owt hurthex axedinancentrastive compauadsiase pueferably auskelae expartf r om t he

group of tunpurs, of th squa theliu of the bl ad e stom
ach: ot t he TS, NofeRERRESH nfllors Bisveh % eBrsigl Pige bl vi &,

10 the thyrojsgy eﬁémb@RNW)“?ﬁim e caf n&ﬂéué ' P@ferr@d nhBl%aPéﬁ;béh nﬂflbﬁ- he
prostate, of the urogenital tract, of | ynphatic system of the stomach,

of the | aryniqrsaie salsicted from tharg;oup uatjysidtumdepﬁomywnB rajagionecel | | ung
carci n8ma, pancreatic can cer, glioblastoma, colon carcinoma, breast
carci noma, tunour of the bl ood 15 and i mune system acute nyel oid

| eukaem a, pEp(H'ép %t'aedﬁb O%n@ L%rgﬁéé(@p H{ oS8 g}r chronic

| ynphatic | eukaem a.” Furt co ef erably

chenot her apegants. P?éfeﬁgdrimmundisuppréss@ntsaaretthewrfmrh th@grdu;irapragl ogenesi s
and thus inhibit the rowth an tumour cells; preference is given

e o VGl EUS 779 AWYBID oRAD IO NsRHis) RB335 7 A tiadh PRATMSERGE vy el

are dlﬁgctedﬂc@g VEGF receptors, and angi ostatin and endostatin. 25 Exanpl es
of antineopl as |% agents which can be used in conbination with the
conpounds according to the invention generally include al kylating agents,

1t i met abol i tes; epi dophyl | ot oxin; an antlneoplastlc enzyne; a

poi soner as&herinventiosralse relatasdaa set (kit} esnsistingrofsseparale pasksXor di nat i on

30 compl xes ) an effective amount of a compound of the formula | and/or pharma-

15 ceutically usable derivatives, solvates and stereoisomers thereof,

including mixtures thereof in all ratios,

and

(b) an effective amount of a further medicament active compound.

20
The set comprises suitable containers, such as boxes, individual bottles,
bags or ampoules. The set may, for example, comprise separate am-
poules, each containing an effective amount of a compound of the formula
| and/or pharmaceutically usable derivatives, solvates and stereoisomers
thereof, including mixtures thereof in all ratios,
and an effective amount of a further medicament active compound in dis-

solved or lyophilised form.

30 The compounds according to the invention and pharmaceutically usabie
derivatives, salts, solvates, tautomers and stereoisomers thereof, including
mixtures thereof in all ratios,
are suitable as pharmaceutical active compounds for mammals, in particu-
lar for humans, for the preparation of a medicament for the treatment

35
and/or combating of cancer, tumour growth, metastatic growth, fibrosis,



Anti neopl astic agents are preferably selected fromthe foll ow ng cl asses:
ant hracycl i ns, vinca. nedi canents, mtonycins, bIeonycins cytotoxic 35
nucl eosi des, epot hil ones, di scodernolides, pteridines, ¥nenes and podo-
phyl I ot oxi WO 20083286799/ 124653 PCT/ EP2009/ 0021 12 -41 PaP( R/ 0Bt dE er ence
Is given in the said classes to, for exggyple, carm no- mnycin, daunorubicin,
arni nopterin, nethotrexate, nethopterin, dichloro- nethotrexate, mtonycin
C, porfironycin, 5-fluorouracil, 5-fluorodeoxy 5 uridine nonophosphat e,

cyt arabi nes, 5-azacytidi ne, thioguanine, azathio- prines, adenosine,

pent ost at i n, restgndsisHY infsctiony Alrheimers, atherbscleross andtrfer pegmating i ne,
genti t abi ne, cytqgsi narabi nosi de, podophyl | otoxin or podophyll otoxin
derivatives,“@% aiﬁ? MPor exanpl e, etoposide, etoposide phosphate or

t eni posi de, nel phal an, vinblastine, vincristine, |eurosidine, 10 vindesine,
| eurosi ne and paclitaxel. Other preferred antineoplastic agents are

sel ected f rorfhbhmegﬁmnheﬁfowmmtegaotmw@pf edmpounys bbfreofopimaita te,
bl eony&i n, gentitabine, ifosam de, phal an, hexanet hyl nel am ne, thio-
tepa, cytar aBNd phagmaseytigally '{Sﬁp‘ﬁe@r&?&b@s shlisapoialase tautomesnARgi nase, 15

canpt ot heci Ng I flut-
am de, | eupro %&S&%"ﬁr# ﬁ%ﬁﬁ?ﬁ%‘ﬂ{‘@%% ﬁ%géf 'H%Alt%#| gr@?\g@aﬁ% I nter-

| eukins. 20 pHfatioproffetediRiapnéntdor thectreStriant e/ G conmb & rey efdancent i bi oti cs.
Pre- ferred antibiotics are selected fromthe Sg‘group dact i nonycin,

daunorub| ci nfumaur gieMeh nmetastatisgrowdh, fibrosisarestenasis, bilboinfegfiennAlz| i canyci n,

. 25 Furthe d d f bl
i bf 101 <. - Tetes AATER R andiod B oraRBEAERBUORIBE he Ur oup of the

hi stone deacetylation inhibitors (for exanple suberoyl anilide hydroxamc
»id [ SAHA] ) and the tyrosine kinase inhibitors (for exanple 30 ZD 1839
ressa] ). Particular preference is given to the use for the treatment of a disease,

where the disease is a solid tumour.

15 The solid tumour is preferably selected from the group of tumours of the
squamous epithelium, the bladder, the stomach, the kidneys, of head and
neck, the oesophagus, the cervix, the thyroid, the intestine, the liver, the
brain, the prostate, the urogenital tract, the lymphatic system, the stomach,
the larynx and/or the lung.

20

The invention also relates to the use of compounds according to Claim 1

and/or physiologically acceptable salts and solvates thereof for the prepa-

ration of a medicament for the treatment of solid tumours, where a thera-
peutically effective amount of a compound of the formula | is administered
in combination with 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

30 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.



Furt her medi canent active conpounds are preferably nucl ear export

i nhi bitors. Nucl ear export inhibitors prevent the expression of biopolyners
35 (for exanple RNA) fromthe cell nucleus. Preferred nuclear export inhibi
tors are selected fromthe group callystatin, |leptonycin B, ratjadone. WO
2009/ 12465%¥ 050/ B%6F09/ 002112 - 42 Further nedicanment adCNFE2M0MBYnds are
preferably nuclear export inhibitors.-MNielear export inhibitors prevent the
expression of biopolyners (for exanple RNA) fromthe cell nucl eus.
Preferred nuclear export inhibi 5 tors are selected fromthe group

callystatin, | efpt onycin B, ratjadone. Further nedicanment active conpounds
are pref er abPyeferenosois fuphesmoreagiven torthef use fod thertreatreniofas ey efr e
selected fromthe group rapa- cin, | - 77 t h RADQQ Novartis),
Ar23573 (Art TiF BReRARATRERe sRIET pretasatly Sore el o B umbl 7o' oL
(Kit) consi SsbRate eMAREIrSup BF heulimyeRld RUKEEMRE dhreniaMyeldidqeua compound
of the formula I and/or pharnma- 15 ceutically usable derivatives, solvates
and st er eoi s&aemsa, tdoate yimphaticl ledkagmia and/oeshrohir lyoiphiatic déukaemiaos, and
(b) andeffective amount of a further nedi cament active compound. 20 The set
conpri ses suitable containers, such as boxes, individual bottles, bags or
ampoul es.  Thenaelre 8Bt cdrifo SlsG SIIRABIE S0P EHHADRFoRWiAMAS anfiach
contai ning an eftective anount of a conpound of the tornula 1 and/or

phar maceut i cghhyeragants Theseviaiowreanticariceatagentsndciitiertbeifsliowing: 6225

t hereof, incl udi ng m xtures thereof in all ratios, and an effective anpunt
of a furt her 'REENFaERMPT MOdWAIoE, APEIRGEN TeCaPLY Medulatery refifeigHereRed for m

N e

transferase inhibitors, HMG-CoA reductase inhibitors, HIV protease inhibi-

c tors, reverse transcriptase inhibitors and further angiogenesis inhibitors.
The present compounds are particularly suitable for administration at the
15 same time as radiotherapy. The synergistic effects of inhibiting VEGF in
combination with radiotherapy have been described in the art (see
WO 00/61186).

The invention therefore also relates to the use of compounds according to
20 Claim 1 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 formula | is admin-
istered in combination with radiotherapy and a compound from the group
1) oestrogen receptor modulator, 2) androgen receptor modulator, 3) reti-
noid 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

30 angiogenesis inhibitors.

"Oestrogen receptor modulators” refers to compounds which interfere with

or inhibit the binding of oestrogen to the receptor, regardless of mecha-
35 nism. Examples of oestrogen receptor modulators include, but are not lim-

ited to, tamoxifen, raloxifene, idoxifene, LY353381, LY 117081, toremi-



m xtures thereof in all ratios, are suitable as pharnmaceutical active
conpounds for mammals, in particu- 35 lar for humans, for the preparation of
a nedi canent for the treatnment and/or conbating of cancer, tunour grow h,
met ast at i CWHIWVR46Pi brosi's, ~rrrr~wWNYhYrW - - .. _W’(W?Oﬂ“"l”%i 1+WL

e T e WO 2009/ 124653 PCT/ EP2049L 002112 -43- restenosis, HV

I nfection, Al zheiner's, atherosclerosis and/or for pronoting wound healing.
5 The invention therefore relates to the use of conpounds of the formula I
and pharmaceutically usabl e derivatives, salts, solvates, tautomers and

st er eoi soner feneh &ulvestrantnd[Gd2 2gdimethyl: oxopropexy-4rmethyl-2r[dt[Rdd; for the

re- paration.of. a i cament e treat nent .apd/ qr. conbali ng of cancer,
P umour oot Airdtigmy TRt Rl erzepdtar sonBRsan2 2Rt et on Al v.
10 hei ner's, 2% | £49%i ( i '

Parti l:ul ar Sppéﬁeé?{ence’ ﬁoﬁf’g"eﬁ? %érﬁ}ogfh%@gﬁ?g{@t "gg? eat rr@br;t?g%?ﬁgagi@sease,

where the di Ség#6€.i s a solid tunour. 15 The solid tunour is preferably
select@d fromthe group of tunours of the squanous epithelium the bl adder,

the stomach, "Ahgrogedteysptop mdtkiators defors ¢k cotpeunas apictDinterféreavitrer vi x, the
thyroid, the intestine, the liver, the brain, the prostate, the urogenital

tract, the | PhjHiil theshinding ofiandregensiorthe receptes regardiesselimeehahe | ung.

andror - physi DB o ORSER afiddh (3BpAFRRRRIE P AL " cpa
ration of a ghHrsRIRuctaye ihh%itb]f'.»‘?fi‘ﬁl[l?é?ﬁid@f gé@#ﬁigﬁﬁﬁﬁﬁlﬁfﬁlid@?ﬁiﬁgz&é hera 40°

25 peuyypcal |y effective anmount of '‘a conpoun e fornula

adm ni st er edandrabiratdronetacetatei t h a conpound fromthe group 1) oestrogen

e T e LR s e o e oy o vt 57 o

i 3”& ;)Itoregfsg'irfhri]t%ilf gféf%.f.a of1atihGias 1 H rechtd?iaddAicss Y pécianlighi! bitor. 8)
Examples of such retinoid receptor modulators include bexarotene, treti-

15 noin, 13-cis-retinoic acid, 9-cis-retinoic acid, o-difluoromethylornithine,
ILX23-7553, trans-N-(4'-hydroxyphenyl)retinamide and N-4-carboxyphenyl-
retinamide.

"Cytotoxic agents" refers to compounds which result in cell death primarily

20 through direct action on the cellular function or inhibit or interfere with cell
myosis, including alkylating agents, tumour necrosis factors, intercalators,
microtubulin inhibitors and topoisomerase inhibitors.

Examples of cytotoxic agents include, but are not limited to, tirapazimine,
e 05 sertenef, cachectin, ifosfamide, tasonermin, lonidamine, carboplatin, altret-
amine, prednimustine, dibromodulcitol, ranimustine, fotemustine, neda-
platin, oxaliplatin, temozolomide, heptaplatin, estramustine, improsulfan
tosylate, trofosfamide, nimustine, dibrospidium chloride, pumitepa, loba-
platin, satraplatin, profiromycin, cisplatin, irofulven, dexifosfamide, cis-

30 aminedichloro(2-methylpyridine)platinum, benzylguanine, glufosfamide,
GPX100, (trans,trans,trans)bis-mu-(hexane-1,6-diamine)-mu-[diamine-
platinum(ll)]bis[diamine(chloro)platinum(ll)] tetrachloride, diarisidinylsper-
mine, arsenic trioxide, 1-(11-dodecylamino-10-hydroxyundecyl)-3,7-

35 dimethylxanthine, zorubicin, idarubicin, daunorubicin, bisantrene, mitoxan-

trone, pirarubicin, pinafide, valrubicin, amrubicin, antineoplaston, 3'-de-



reverse transcriptase inhibitor and 10) further angi ogenesis inhibitors.
The solid tumour is furthernore preferably selected fromthe group |ung 35
adenocar ci nonma, small-cell lung carcinomas, pancreatic cancer, glioblas-
tomas, colwoweyr24683na and breast carci noma. WO 2009/ 124653 P2009/002112

PCT/ EP2009/ 002112 -44 Preference is fugthernore given to the use for the
treatnent of a tunour of the blood an nmune system preferably for the
treatment of a tunour selected fromthe group of acute myel oid | eukaem a,
chronic nyeloid leu 5 kaem a, acute |ynphatic | eukaem a and/or chronic

| ynphati ¢ | egkiesinza i €5 QTP i iR U iRO -
conbi nati on \?mkt h kn?\/?ﬁqaig'ﬁ{r?bf 1?&g%%:»é‘?qagent g&%@é@@ﬂ%\ﬁ/\ﬁgﬁﬁgﬂﬁbgﬁlaagem S
i ncl ude t he fubliciopelmafidee MEN t 04 and degieroethoxyd-deamino-aradirshreyl-4-ecept or

dul at , ti [ 10, t | t ot oxi ts,
anti prol 1 fer BEMS PGS b (5P O0PAALY er ase i nhibi tof s, HMG CoA
reduct ase | npibirioRioof iclofibRlif bR iftingk BAGkRES vinkBYReRufatanser i pt ase

i nhi bi gors an er angl ogenesi s 1 nhi bi e present conpounds are
par ti cul ar | y 354/ididéhydroet -dedny-8-abniriéaleulastiidnstine] Bosetamol, rmzoxia,

radi ot herapy., The synergistic effects of .inhibiting VE ' conbi nati on
wi th radi ot hEPRASAtHaFRIVERdIN igethionale cauristaiin camag %R%B&@ﬂlse) . 20 The

i nvention t hen ! Gegrding to Caim
L "andl or - phy My SR RN, By it &3 45 SSHRAISIDAEISAER- 1 D
preparation edethoxgphengl)panzdrsulforamide ambprovintiadting, NUNadinethyMler e a
therapgldt I cal Iﬁél effective anount of a conpound of the fornula | is adm n-

i steredVi n cyalyl-haadN-methylrlavalyt-keralyl L -praline-tbutylamides TBN258cant oup 25 1)
ﬁitrogen re&%ﬁégfgﬁul ator, 2) androgen receptor nodulator, 3) reti- noid

ept or nod cytotoxic agent, 5) antiproliferative agent, 6)

prenyl - pr ot eMapblsaRtdrasa wthibitdts Riré For examphd>tépdtet sl Upjcapearnitel, -t or, 8)
H V protease inhibitor, 9) reverse transcriptase inhibitor and 10) further
30 angi ogenesptedanhruhitesap, 6-ethoxypropionyl-3',4'-O-exobenzylidenechartreusin,
15 9-methoxy-N,N-dimethyl-5-nitropyrazolo[3,4,5-kl]acridine-2-(6H)propan-
amine, 1-amino-9-ethyl-5-fluoro-2,3-dihydro-9-hydroxy-4-methyl-1H,12H-
benzo[de]pyrano[3',4':b,7]indolizino[1,2b]quinoline-10,13(9H,15H)-dione,
lurtotecan, 7-[2-(N-isopropylamino)ethyl]-(20S)camptothecin, BNP1350,
BNPI11100, BN80915, BN80942, etoposide phosphate, teniposide, sobu-

zoxane, 2'-dimethylamino-2'-deoxyetoposide, GL331, N-[2-(dimethyl-

20

amino)ethyl]-9-hydroxy-5,6-dimethyl-6H-pyrido[4,3-b]carbazole-1-carbox-
amide, asulacrine, (5a,5aB,8aa,9b)-9-[2-[N-[2-(dimethylamino)ethyl]-N-
c methylamino]ethyl]-5-[4-hydroxy-3,5-dimethoxyphenyl]-5,5a,6,8,8a,9-hexo-

25 hydrofuro(3',4':6,7)naphtho(2,3-d)-1,3-dioxol-6-one, 2,3-(methylenedioxy)-
5-methyl-7-hydroxy-8-methoxybenzo[c]phenanthridinium, 6,9-bis[(2-amino-
ethyl)amino]lbenzo[g]isoquinoline-5,10-dione, 5-(3-aminopropylamino)-
7,10-dihydroxy-2-(2-hydroxyethylaminomethyl)-6H-pyrazolo[4,5,1-de]-

30 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)ethyl]Jamino]-3-hydroxy-7H-indeno[2,1-
c]quinolin-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-
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"Qestrogen receptor nodul ators" refers to conmpounds which interfere wwth or
I nhibit the binding of oestrogen to the receptor, regardl ess of nmecha- 35
nism Exanpl es of oestrogen receptor nodul ators include, but are not |lim
ited to, tWORWYE4653r al oxi fene, idoxifene, LY353381, LYPCI/EP3AY/WVAZM +~~ w
Ar~wi LT~ YEYILALri Yi/Yii YWA YL ZhE il pxYyreifiWwiiviriflliful.. ... WO
2009/ 124653 PCT/ EP2009/ 002112 -45- fene, fulvestrant,

4-17- (2, 2-di met hyl - 1- oxopr opoxy- 4- met hyl -2-[4-[ 2- ( 1-

pi peri di nyl ) et hoxy] phenyl ] - 2H 1- benzopyr an- 3-yl ] phenyl 2, 2-di net hyl -
propanoat e, ding, trithBitgxatsy Hedarapie) eapeditabink, dlocHaiba Idyiatabinene and

SH646. 5 "Androgen receptor nodul ators" refers to conpounds which interfere
wi th or inhpefosfataefasteahing sediuahbydrgieJaltivexed, paltitsexidr emitetiir dl ess of

and ot her  sioF i dedani. R Bt RireRR At 2 Bl ar v ce.

liarozole 1Qnemﬂio@hhiebwicﬂhe,nE--rm%mbmyléﬁé-z"-a’@éiyag(idinéenqaug,rs-rmduI ators”
refers5to compounds which interfere wth or inhibit the binding of

retinoi ds todiltydrokanzofwyl)sultayyt]ldV'oSst-dichiaropbenyd)urea ENG-iideoxy#-such
tinoid t i ncl ude b t treti 15 noin,

13- ol o et | nONe TAETHE L RtRdRcaBiangy o e st B GRS Rd MAT P e,

| LX23- 7553, b&gdh%sghédémga,démmm%@véihéﬁidinaﬁbﬁsﬂ%%é}wpcahh%M%DyI -

retinam de. t ot OXi ¢ agent's” refers to conpoun Ich result in cell
deat h pri nar 46,7, 8@tiahydig8Hepyrimidinafd, # do]- oa-thiazine@yl-(8 aethfyH2c5-thie- or
inhibir,‘or interfe ' osi s, i ncludi al kyl at;i.n ts, tunour

.th cell . .
necr osi'S facPBV%‘:‘gﬁlﬁ?é\Aﬁ"bﬁF'gf Bmor%ﬁﬁ'%r%ﬂliﬁﬁﬂuirﬂc'p%fﬁrtﬂs?/r!?r’s113%‘?&?'2%0i soner ase
i ghi bitors. ' ' jpmted to,
@ :atp:';tzi msnewggbﬁlr?g& n’@ég@%gﬁ?mﬁ%ﬁ%%?gﬂ&ﬂ%% é‘gzﬁfedr?énfa rﬁ?ﬁé%})rﬁl%nam ne,
car bopl ati n, (AltT.6i0tetradeca-2,4,6-trien-9-ylacetic acid ester, swainsonine, lome-

o

trexol, dexrazoxane, methioninase, 2'-cyano-2'-deoxy-N4-palmitoyl-1-B-D-

15 arabinofuranosy! cytosine and 3-aminopyridine-2-carboxaldehyde thio-
semicarbazone. "Antiproliferative agents" also include monoclonal anti-
bodies to growth factors other than those listed under "angiogenesis
inhibitors", such as trastuzumab, and tumour suppressor genes, such as
p53, which can be delivered via recombinant virus-mediated gene transfer
(see US Patent No. 6,069,134, for example).

20

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

25
As an example, the ability of the inhibitors to eliminate TGF-beta-mediated
growth inhibition is tested.
Cells of the lung epithelial cell line Mv1Lu are sown in a defined cell

30 density in a 96-well microtitre plate and cultivated over 16 hours under
standard conditions. The medium is subsequently replaced with medium
which comprises 0.5% of FCS and 1 ng/ml 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
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R

25 am ne, predninustine, dibronodulcitol, raninustine, fotenustine, neda-
pl atin, oxaliplatin, tenozol om de, heptaplatin, estranustine, inprosulfan
tosyl ate, trofosfam de, ninustine, dibrospidiumchlori de um te | oba-
platin, saWPAPUZH3 prof i ronycin, cisplatin, iroful ven PCE F‘f“é’é”ﬁé?ﬁ cis
30 am nedl chl oro( 2- et hyl pyri di ne) pl ati481m benzyl guani ne, gl ufosfam de
GPX100, (trans,trans,trans)bis-nu-(hexane-1, 6-di am ne)-nu-[di am ne-
platinun(il)]bis[diamne(chloro)platinun(ll)] tetrachloride,

di arisidinyl sper- nmine, arsenic trioxide, 1-

1- dodecy! ani ﬁ@lﬂ@w@bs@wgnd@mﬂaﬁusedrswtmnh(@ﬁwamﬁimah550im ubi ci n,

i dar ubi cin, r C pi nafi de,
val r ubi cin, g%‘bjgg dééiglq ésa“ﬁtqgI gg%& gg%%s%é%gﬁ%a&ﬁé)@%wgﬁg g'relléﬁfl WeEi oYYl
VIO 2009/ 1246534 BT SPRRQE Q53 RatiorBuririgecaturelDr phol i no-1 3- deoxo |

O- hydr oxycar m nonyci n, annanycin, gala- rubicin, elinafide, MEN10755 and

4- denet hoxy- 3- deam no- 3-aziri di nyI 4- et hyl sul fonyl daunorubicin (see WO
00/ 50082). 5 Exanpl es of microtubulin inhibitors include paclitaxel,

vi ndesi ne sulfate, 3,4 dldehydro 4' - deoxy- 8 -norV|ncaIeukobIast|ne

ggﬁgg gﬁo'n r A (& Fi) Ay deihinatior® 8f teadib e éHthbﬁt%Pé Bf
2,3,4,5, 6-pent atHaJmhcbiﬂkbr( GFTGEFlneta-prumdhexi(eﬁbeﬁsWehhnﬁt&lee\A/urkﬂnqamn de,
anhydr ovi nbl astine, N, Ndinethyl-L 10

val yl -L-val yl - N-net hyl -L-val yl -L-prol yl -L-proline-t-butylam de, TDX258 and
BMS1887197. Topoi sonerase inhibitors are, for exanple, topotecan,

hycapt ar ni ne Therkinaseoassayris cautsd euteas 384-well flashplate assay.

Eet oy N R WA STARE S Mt G STEMARE S0 s soME ATR AP opan i e,

1- am no- 9- et bxjyé dcf|33.|mfp1(‘)]'ﬂTvé )dér'éy H&GD?EHMH%\Q&LJI ‘/\llbﬁﬁﬁé%{‘ 3%%“'{3@% of

benzo[ de] pyran dol i zi no b] qui nol' 1 ne- 10 H, 15H) - di one,
| urtotecan, SN0 sy b Md Gind moMeafiih T, (1208) oﬁBﬂ'fl’oOhlé’/aloﬁ BSNRI350,
15 7.4) without or with test substance (5-10 concentrations) at 30°C for

45 min. The reaction is stopped using 25ul 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-

20 ured in the TopCount. The IC5 values are calculated using RS1.

Table 1: Inhibition of TGF-beta

Compound No. ICs0 [NM]

C "A1" 48
25 "A8" 97
"A10" 46

"A25" 87

"A26" 77

30 "A33" 74
"A34" 36

"A42" 67

"A50", 22

35 "A52" 54
"AS56" 79




20 BNPI 1100, BN80915, BN30942, etoposide phosphate, teniposide, sobu-
zoxane, 2'-dirnethylam no-2'-deoxyetoposide, G.331, N-[2-(dinethyl-

am no) et hyl ] - 9- hydr oxy- 5, 6-di nmet hyl - 6H pyri do[ 4, 3- b] car bazol e- 1- car box-

am de, asu] acrine, (5a,5aB, 8aa, 9b)-9-[2-[N-[2-(dimethyl anj no) et .= N-

met hyl ani nSPEORYIFEB- [ 4- hydr oxy- 3, 5- di et hoxyphenyl ] -5, gg]f,r@%%‘,mé&?%}ﬁexo 25
hydrofuro(3',4':6, 7) napht ho(2, 3-d) -1, 3-4% exol - 6-one, 2, 3-(net hyl enedi oxy) -
5- et hyl - 7- hydr oxy- 8- net hoxybenzo[ c] phenant hri di ni um 6, 9- bi s[ (2-am no-

et hyl ) am no] benzo[ g] i soqui nol i ne-5, 10-di one, 5-(3-am nopropylam no) 7,1

0- di hydr oxy- 2- ( 2- hydr oxyet hyl am nonet hyl ) - 6H pyr azol OLTg, 5, 1 -de] 30

acri di n- 6- onAboyg Pﬂd[fﬁl@b’eﬂmgﬁmﬁrﬁ&f% e indieatpd M net lothe-follewimdoH- t hi o-

bowan de, 5 P3P Ao e v aieny G A eieanfs 1
c] qui nol | n- 7eneHas dafliste MEnectissayté RaRIES RIAELN @ API0depardingie
antiserise RNA and A ol i gonucl eotides such as G3139, ODN698, ASKRAS,
GEM231 _and | MIX30@ coasiifution of thecerdpradust, thadnixtise dnmexiractad véth etdyhof ur,

fup, in.. doxifluri / -47 di ne,
e, e AR e oA e PR 0,

ocfosfate, fgrEEAN dfed8deruBdIH sUifate AAd evhpErated, 41 thelprovligt isem tefur,

tiazofurin, decitabine, nolatrexed, penetrexed, nelzarabine, 2'-deoxy-2' 5
met hyl i denecypufitiethby chromatograpint oy stica-gel ade/ox pyyarystatieation. [RE- ( 2, 3-

di hydrob f | | .f | ]1-N -(3,4-di chl , N6-[4-d -4-
N 208 4 EEsonaiich et Abiet Sy reRiBRtang] 94er . & L. rmnnohept o-
40 1 adeni Ca o pani e e A L oe o o A OXO-
Y 6o7 0 ot M pecRohURANSE] © BERERdldh Mgt R AR M S 2Ly -2, 7
»{ hi e 10 noyl -L-glutam c acid, anfFABfastiatombanmbardmentc(M+HEl anosi ne,

¢ acetyl - 8- o .
(car banoyl oxynet hyl ) - 4- f or nyl - 6- meERbigjeatrespray ionisatign) #MEEY r acycl o-

(7.4.1.0.0)t C sdrid s e @ehical BRisdtsst ' ,%Qﬁ+ , | ome-
trexol, dexr g‘%@ﬁgg,a(aﬁneémérﬂd asg?u%, - cya'lﬁgl-'gﬁl-s ggﬁy%l\ﬁssg%rg? toy tP@ B-D
15 (M+H)".
Retention time R¢ [min]: Determination is carried out by HPLC

Column: Chromolith SpeedROD, 50 x 4.6 mm? (Order No.
1.51450.0001) from Merck
20 Gradient: 5.0 min, t = 0 min, A:B =95:5, t = 4.4 min: A:B = 25:75,

t=4.5mintot=5.0 min: A:B =0:100
Flow rate:  3.00 ml/min
Eluent A:  water + 0.1% of TFA (trifluoroacetic acid),

c o5 Eluent B:  acetonitrile + 0.08% of TFA
Wavelength: 220 nm

30
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15 ar abi nof uranosyl cytosine and 3-am nopyri di ne-2-car boxal dehyde t hi o-
sem car bazone. "Antiproliferative agents" also include nonoclonal anti-
bodies to gromh factors other than those |isted under " an/%igo(%enesi

i nhi bi t or sYO 2800134688 t r ast uzumab, and tunour suppr essor PEEHEL 9’§W6I’123as 20
p53, which can be delivered via reconbiftant virus-nedi ated gene transfer
(see US Patent No. 6,069,134, for exanple). Cellular assay for the testing
of TG--beta receptor | kinase inhibitors 25 As an exanple, the ability of
the inhibitors to elimnate TGF-beta-nediated growth inhibition is tested.
Cells of the lung epithelial cell line M/l Lu are sown in a defined cell 30
density in a a%gell &hcrotitre pl ate and cultivated over 16 hours under
standard conHFtMERONAHENSe i um i s subsequently replaced with nedium which
conprises 0.5%of FCS and 1 ng/m of TG--beta, and the test substances are

added in def Hogsbie PRERAIAP 1900 schRABlenk viith thETol iRy fednsd:udhon series

with 5-fold steps. The concentration the solvent 3 O is constant at
0.5% After d@uriceuelectrGsgraydpositiod enode)ascamd 06f100km/e;dragmestatianri ed out .

After extraction of the Crystal Viol ) he. fixed WO 2009/ 124653

BT EP2000/ OBOIADS: 69 V-0 teBmmesatirRe U S AP o22¢ Bitheasur od
spectrophotonetrically at 550 nm It can be used as a quantitative neasure
of the adher | t e’;\gﬂ- f lfid Ptk feSF il g duri ng the
culture. 5 |ﬁ[b:\/hll fé?% ?é‘ﬁ@@'ﬁr‘e 'Tahss y't[;eg#‘%teﬁered%nfee(fﬁnlenacﬂ on o? the efficacy of

i nhi bi tors o#ftet the DADI tbi(.75ml/nfin. TG-- bet a- pronpt ed effects vernmittelten

W rkunggn 10 The ki nase assz%ei s carried out as 384-well flashplate assay. C

31.2 nM of CBPIYRRsChremoltiSpeedBRILHBAB8MI-461v of ATP (with
Solvent: LiChrosolv grade from Merck KGaA

Solvent A: H20 (0.01% of TFA)
Solvent B: ACN (0.008% of TFA)
15
Gradient:
20% of B —» 100% of B: 0 min to 2.8 min
100% of B: 2.8 min to 3.3 min
20 100% of B — 20% of B: 3.3 min to 4 min

The retention times R; [min] and M+H" data MW indicated in the following

examples are the measurement results of the LC-MS measurements.

25

Examiple 1

Preparation of 5-amino-2-cyclopropyl-4-(5-methylfuran-2-yl)-
30

thieno[2,3-d]pyrimidine-6-carboxamides ("A1")

Synthesis scheme for the synthesis of "A1"
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0.3pC of 33P-ATP/well) are incubated in a total volune of 35pl (20 nmM of
HEPES, 10 mMof MgCl, 5 mMof MiCl, 1 nmMof DIT, 0.1 % of BSA, pH 15 7.4)

wi thout or with test substance (5-10 concentrations) at 30C for 45 mn. The
reaction i W09 pEEsusi ng 25p1l of 200 nM EDTA sol uti on, MOWEP20@YWI1Qi t h
suction at roomtenperature after 30 migq_and the wells are washed with 3
times 100 pi of 0.9% NaCl solution. Radioactivity is neas 20 ured in the
TopCount. The 1C50 values are cal culated using RS1. Table 1: Inhibition of
TG--beta Conpound No. 1C50 [nM C "Al" 48 25 "A8" 97 "Al0" 46 "A25" 87
"A26" 77 30 "A33" 74 "A34" 36 " "A52" 54 "A56" 79 WO
2009/ 124653 PG/ EP. @2 -49 ratures are
indicated in the following e i wor\k- up" neans:
water is adde@. i~ necesg/aoy, i j i y, to val ues
between 2 and 10, depending 5 on product, the
mxture is extracted wt t hy! t he phases are
separ atsed, th@ organi c phase
and the productgqrs purified by chr
crystallisation. Rf values on silicta gel; eluent: ethf@l ad¢tat
9:1.

CIZI
10 CI-—I?IO
0 Cl
15 "A1"

1.1 9.1 ml of 5-methyl-2carboxyfuranaldehyde ("E1") are dissolved in
70ml of dichloromethane in a three-necked flask. 8 ml of methyl cyano-

20 acetate and 45g of aluminium oxide are then added, and the mixture is
stirred at room temperature for 2h.
For work-up, the aluminium oxide is filtered off with suction. It is rinsed well
@ with dichloromethane. The yellow solution is evaporated until only solid is
25 present, giving
15.3g of methyl 2-cyano-3-(5-methylfuran-2-yl)acrylate.
HPLC-MS: [M+H] 192
30 1.2 In preparation, 460 mg of elemental sodium are dissolved in 8.0 ml

of dried ethanol in a round-bottomed flask with drying tube. 3.827 g of
methyl 2-cyano-3-(5-methylfuran-2-yl)acrylate and 2.49 g of cyclopropyl-
carbamidine ("E2") hydrochloride are then suspended in 35 ml of 1-butanol

35 in a 100 ml round-bottomed flask. The colourless sodium ethoxide solution



p—

10 Mass spectronetry (MS): El (electron inpact ionisation) Mt ¢ FAB (fast

at om bonbardnent) (MtrH)+ ESI (el ectrospray ionisation) (MH) + APCl - M

(at nospheric pressure chem cal ionisation - nmass spectronetry) 15 (M+H) +
Ret enti on WOM80RI2463% nl : Determ nation is carried out byCHREPZIIOH2IIZN:
Chronol i th SpeedRCD, 50 X 4.6 er (OrdegzNo 1.51450. 0001) from Merck 20
Gadient: 5.0 mn, t =0 mn, AB = 95: 4.4 mn: AB=25:75 't =4.5
mn tot= 5.0 mn. A:B = 0:100 Flow rate: 3.00 m/nin Fluent A: water + 0.1 %
of TFA (trifuoroacetic acid), left 25 Eluent B: acetonitrile + 0.08% of TFA
Vavel engt h:  R28ddwed, aridl the rd€uIBHH rddded Bas fEabidriPRAADI0AL11D-1416C LC M5
conditions Hew ett Packard HP 1100 series systemw th the follow ng

features: i okbath tedpr)fer severat hewisr ay (positive node); scan: 100-1000 n e;

2 ot mn. R VerkOBrine hattiof BehdRB IR B b pRdr i Veen e s or e

DAD to 0. 75mbHTsrad)iledab BLBsiR P RRE GidbidietBRRidhd 8mUklot & Sol vent
Li Chrogol v grade from Merck KGa Sol vent A: O (0.01 % of TFA) Sol vent B:

ACN (0. 008% passehihrough arsugtiontfifter and rinsed w:th demmerallsed water. The
oily crude product is triturated with methanol and filtered off with suction

again, giving 1.8418 g of 2-cyclopropyl-4-hydroxy-6-(5-methylfuran-2-yl)-
pyrimidine-5-carbonitrile.
10 HPLC content: 97.8%
e HPLC-MS: [M+H] 242

1.3 1.841g of 2-cyclopropyl-4-hydroxy-6-(5-methylfuran-2-yl)pyrimi-
15 dine-5-carbonitrile are taken up in 10.3 ml of phosphoryl chloride in a
100 ml round-bottomed flask and heated to 120°C and stirred for 2h. 5 mi
of phosphoryl chloride is added to the black-brown solution forming in the
process, and the mixture is stirred at elevated temperature for a further
hour.
20 For work-up, the batch is cooled to RT, diluted with 20 ml of dichloro-
methane and poured onto flake ice in order to destroy the excess POCIs.
The emulsion is transferred into a separating funnel and mixed well again.
@ The dichloromethane phase is separated off, the water phase is subse-
25 quently extracted with 25 ml of dichloromethane. Sodium sulfate is added
to the combined dichloromethane phases, which are left to stand for two
days. The desiccant is filtered off, and the solution is evaporated to dry-
ness. The residue is suspended in acetonitrile and filtered off with suction,
30 giving 507.9 mg of pale pink-coloured powder of 4-chloro-2-cyclopropyl-6-
(5-methylfuran-2-yl)pyrimidine-5-carbonitrile.
HPLC content: 97.5%
HPLC-MS: [M+H] 260
35
1.4 250 mg of 4-chloro-2-cyclopropyl-6-(5-methylfuran-2-yl)pyrimidine-

5-carbonitrile are dissolved in 10 ml of dioxane in a 100 ml round-bottomed



20% of B- >100%0f B: Omi nt02. 8mn 100% of B: 2.8 mn to 3.3 mn 20 100%

of B-*20%f B: 3. 3m nto4m n The retention tines Rf [mn] and MrH+ data MV
indicated in the following exanples are the nmeasurenment results of the
LC- M5 nmeasWOSMBHI6S3C 25 Exanple 1 Preparation of PCT/EP2009/002112

5-am no- 2- cycl opr opyl - 4- (5-nmet hyl furan-g3yl)- 30

t hi eno[ 2, 3-d] pyri m di ne- 6- carboxam des ("Al ") Synthesis schene for the
synthesis of "AI"™ 35 WIYl " WAYI~~fr ... WD 2009/124653 PCT/ EP2009/ 002112
-51- MW OO\ NH2 O /ONH"E2" O/ N 5 ONON "E1" iO HON d 10

Cl - P=0 0 NHzflask @ithmagheticstiDrerzandN1.42 g Bf pateSshiny hydmoxide solutianov: ml  of

i chi of omet nAR% {aoEsPAPEs 1 dasbcr e 4 TS o Fapripariaagraamide
are subsequently introduced, during which the yellow solution becomes a
dark-brown colour. The reaction mixture is boiled at 110°C for 4h and
stirred overnight at room temperature. For work-up, demineralised water is
added to the reaction mixture during which yellow crystals deposit. The
precipitate is filtered off with suction, giving 165.4 mg of bright-yellow
crystals of 2-[5-cyano-2-cyclopropyl-6-(5-methylfuran-2-yl)pyrimidin-4-yl-

10 sulfanyl)acetamide.
Q HPLC content: 97.8%
HPLC-MS: [M+H] 315
1H-NMR (500 MHz, DMSO-d6) &(ppm):7.41 (1H, d), 7.39 (2H, br, NH2),
15 7.22 (2H, br, NH2), 6.47 (1H, d), 3.57 (2H, s, CH2), 2.48 (3H, s, CH3), 2.24
(1H, m, CH), 1.09 (4H, m).

1.5 165.4 mg of 2-[5-cyano-2-cyclopropyl-6-(5-methylfuran-2-yl)-

20 pyrimidin-4-ylsulfanyllacetamide are suspended in 2 ml of DMF in a 100 ml
round-bottomed flask with magnetic stirrer, 295 mg of potassium hydroxide
solution, w= 10%, are added three times in portions, and the mixture is

@ stirred at room temperature for 3h.
25 For work-up, the suspended product is filtered off with suctionand rinsed

with demineralised water, giving 59.0 mg of bright-yellow fine crystals of
the desired end product (5-amino-2-cyclopropyl-4-(5-methylfuran-2-yl)-
thieno[2,3-d]pyrimidine-6-carboxamide).

30 HPLC content: 100%
HPLC-MS: [M+H] 315
1H-NMR (500 MHz, DMSO-d6) d(ppm): 7.42 (1H, d), 7.39 (2H, br, NH2),
7.24 (2H, br, NH2), 6.47 (1H, d), 2.47 (3H, s, CH3), 2.24 (1H, m, CH), 1.09
(4H, m). All following NMR spectra were recorded by the same method as
for "A1".
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acetate and 45g of al um nium oxi de are then added, and the m xture is
stirred at roomtenperature for 2h. For work-up, the alumniumoxide is
filtered off with suction. It is rinsed well C wth dichloronethane. The
yel | ow sol wioixm/izaedvaporated until only solid is 25 presareooogonming 15. 3g
of nmet hyl 2-cyano-3-(5-nethylfuran-2- yd%ﬁcrylate. HPLC-Ms: [ MtH] 192 30 1.2
In preparation, 460 ng of el enental mare dissolved in 8.0 mM of dried
ethanol in a round-bottonmed flask with drying tube. 3.827 g of nethyl
2-cyano- 3- (5-met hyl furan-2-yl)acrylate and 2.49 g of cycl opropyl -
carbam di ne ("E2") hydrochl oride are then suspended in 35 m of 1-butanol 35
in a 100 m round-bottoned flask. \The col ourl ess sodi um et hoxi de sol uti on WO
2009/ 124653 PCT/ EP20091002112 -5 added, and the resultant orange
suspension is stirred at 110-115CO (hath tenp.) for several hours. For

i andypoured into ice-water. The 5 pH
i's adjusted to 5-6 using a little gllacial c acid, the enulsion is

i dem neral i sed water. The

and filtered off with suction
yI =3- hydPoxy- 6- ( 5- met hyl furan-2-yl)-

10 HPLC conmﬁqx: 97.8% Q HPLC- Ms:

oily crude product is triturated
again, giving 1.8418 g of 2-c
pyri midi n e-5-carbo ri it
[ MPtH 242 1.3 1.841g of

2-cycl opropyl - 4- hydr oxy- 6- (5- net hyl furan-2-yl)pyrim - 15 dine-5-carbonitrile
are taken up in 10.3 m of phosphoryl chloride in a 100 m round-bottoned

fl ask d heated to 120C and stirred for 2h. 5 m of phosphoryl chloride is

added t'S the Ia*e blreama/trll’%s lﬁ'é‘?&?@a%&wa@&l n t ngﬁgﬁq%ﬁﬁ t%nd the m xture

6st| rred at

6-methylpyridine-2-carbaldehyde "A2",
benzofuran-2-carbaldehyde "A3",

15 4 5-dimethylfuran-2-carbaldehyde "A4",
furan-2-carbaldehyde "A5",
imidazo[1,2-a]pyridine-2-carbaldehyde "A6",
benzothiazole-2-carbaldehyde "A7",

20 5-fluoropyridine-2-carbaldehyde “A55”

e No. Structure and name MW
25

IIA2|I 325 4
30 5-Amino-2-cyclopropyl-4-(6-methylpyridin-2-yl)-

thieno[2,3-d]pyrimidine-6- carboxamide

58.3 (s, 2H), 8.2 (d, 1H), 8.0 (t, 1H), 7.5 (d,
1H), 7.2 (s, 2H), 2.6 (s, 3H), 2.3(m, 1H), 1.2 (m,
4H)

35



S s

20 For work-up, the batch is cooled to RT, diluted with 20 nil of dichloro-
nmet hane and poured onto flake ice in order to destroy the excess POCI3. The
enul sion i§g erred into a separating funnel and m xed The
dlCh|OfOﬂEFﬁ%ﬁ@gﬁﬁ§?e is separated off, the water phase'?gﬂﬁﬁﬁggﬂg@5quently
extracted with 25 nml of dlchloronethaneSSSodiun1su|fate is added to the
conbi ned di chl or onet hane phases, which are left to stand for two days. The
desiccant is filtered off, and the solution is evaporated to dry- ness. The
residue is suspended in acetonltrlle and filtered off with suction, 30

gi ving 507.9 ng of palle pink-col our powder of 4-chl ofo-2-cycl opropyl -
(5-methyl furan-2-yl)pyfrimd ine-5- onitrile. HPLC content: 97,5%

HPLC- V5. [M+tH] 260 35 1.4 250 ng o
4- chl oro- 2- cycl jopr opyl | 6- ( 5- net hyl fue@n- 2-yl ) pyri m di ng- 5-carbonitrile are
di ssolved in 10 nj, of |[di oxane in a 100 rqﬁpd bottomed +af Yl li/llrrr r

| WW WAYTi ti YMYD & Yiyyw 4r .. 04009/ 124653

PCT/ EPB009/ 002112 -53F flask with tlrrer and 1. 42 g of potassium
hydr oxi de sol utj on, ws 0@6(co esponds to eq), are|added. 115.5 ng of

mer capt oacet am de are equer t%ég ed durlng whi ch the|yel |l ow

sol ution becones a dark ﬁPm ég i xture is boiled at
110C for 4h and-5—stitired Y”H‘r'dm% 'rﬁaf ure  For work - up,

dem neralised water is added to t e rkaction nlxture during which yell ow
crystal s deposit. The precipitateO filtered off with suction, |giving
165.4 g of brijght-yellow crystals
2- [ 5- cyano- 2- cycl opr opyl - 6- ( 5- et hyl

séf anyl ] acet ani de. HALC cont entv:i.
Xy

“A4”

NH

ZZNMZI)pyrl m din-4-yl- 10

o\‘<

5-Amino-2-cyclopropyl-4-(4,5-dimethylfuran-2-
yl)thieno[2,3-d]pyrimidine-6 —carboxamide

328.4

15
57.4(s, 2H), 7.3 (s, 1H), 7.2 (s, 2H), 3.6 (s,
3H), 2.4 (s, 3H), 2.2 (m, 1H), 1.1 (m, 4H)

§

HZN
H2N N
20 %
(o] S

)7A5”

300.3
5-Amino-2-cyclopropyl-4-furan-2-ylthieno-
[2,3-d]pyrimidine-6-carboxamide

C 5 8.1 (m, 1H), 7.5 (d, 1H), 7.4 (s, 2H), 7.3 (s,
25 2H), 6.8 (m, 1H), 2.3 (m, 1H), 1.1 (m, 4H)

"AB” 350.3

30

5-Amino-2-cyclopropyl-4-imidazo[1,2-a]pyridin-
2-ylthieno[2,3-d]pyrimidine-6-carboxamide |

35



HPLC- Ms: [M+H] 315 | H-NWR (500 MHz, DMVMBO-d6) 5(ppm):7.41 (1H, d), 7.39 (2H,
br NH2), 15 7.22 (2H br, NH2), 6.47 (1H, d), 3.57 (2H, s, CH2), 2.48 (3H,

CH3), 2.24 & , m CH, 1.09 (4H, m. 20 1.5 165.4r(r:q_of
2 [ 5- cyanow? 1%9pBopy! - 6- (5- met hyl f ur an- 2-yl ) - PCT/EP2009/002112
pyri m di n-4-yl sul fanyl ] acetam de are sus@pended in 2 ml of DW in a 100 mni
round-bottonmed flask with magnetic stirrer, 295 ng of potassi um hydroxide
solution, w= 10% are added three tines in portions, and the m xture is
stirred at roomtenperature for 3h. 25 For work-up, the suspended product is
filtered off wifh suctf onand ri nse@th dem neral i sed water, giving 59.0

f

nmg of bright-yellow fijne crystals he desired end product
(5-am no- 2-cycl opropyl - 4- ( 5- et hyl n-2-yl)- thieno[ 2,
3-d] pyri ni di ne-|6- car boxani de). 30 H content: 100% HPLC-Ms: [M-H] 315

1H NMR (500 MHz| %/50%) 6(ppm: 7.42 (AH, d), 7.39 (2H, lﬁs NH2),  7.24
(2H, br, NH2), B. (1] H, d), 2.47 3K ), 2.24 m Cf cH, 1.09 35
(4H r’r)5 Al'l follow ngl NVR spectr S ecqrded by the same nethod as for
“Al". WD 2009/ 124653 PCT/ EP2009N\Q02112 -54- O NF Z 5 NNFI S O|"Al' 10

The follow ng are obtaj } E1" with |V
6- met hyl pyri di ne- 2- car b%&rﬂ%%e% 'l"xz e_gg fﬁg&%gcar bal dehyde|" A3",

r|m|d|

10
“Ab5" v)\ 329.4
15 5-Amino-2-cyclopropyl-4-(5-fluoropyridin-2-yl)-
thieno[2,3-d]pyrimidine-6- carboxamide
5 8.9 (d, 1H), 8.5 (dd, 1H), 8.2 (dt, 1H), 8.1 (s,
2H), 7.4 (s, 2H), 2.5 (m, 1H), 1.3 (m, 4H)
20 Example 2
Preparation of 5-amino-4-furan-2-yl-2-methylsulfanylithieno[2,3-d]pyri-
midine-6-carboxamide ("A8")
25
21 13mi of furfural and 13.3ml of methyl cyanoacetate are combined
in a flask, and 60g of aluminium oxide are added, during which the tem-
perature rises to 53°C. After addition of 50ml of dichloromethane, the
30 reaction mixture is stirred at room temperature for 2 hours. For work-up,

the aluminium oxide is filtered off, and the filtrate is evaporated, giving
23.3615g of methyl 2-cyano-3-furan-2-ylacrylate ("E3").
HPLC content: 97.7%

HPLC-MS: [M+H] 178
35



15 4, 5-di net hyl f ur an- 2- car bal dehyde "A4", furan-2-carbal dehyde "A5",

I m dazo[ 1, 2- a] pyri di ne- 2- car bal dehyde "A6", benzothi azol e-2-car bal dehyde
"A7", 20 5-fluoropyridi ne-2-carbal dehyde "A55" No. Structure and nane MN 25
WO "AZ WOR089/1296535- Ani no- 2- cycl opropyl - 4- (6- net hyl py PCA{ER2809(p03112

t hi eno[ 2, 3-d] pyri m di ne-6- carboxam de-%78.3 (s, 2H), 8.2 (d, 1 H, 8.0 (t,
1H, 7.5(d, 1 H, 7.2 (s, 2H, 2.6 (s, 3H, 2.3(m 1 H, 1.2 (m 4H 35
WO 2009/ 124653 PCT/ EP2009/ 002112 -55 N4 "A3' N N4 350.4 5 ~ s o 5-Am

I no- 4- benzof uran- 2-yl - 2-cycl opropyl - thieno 2,3-d rimdine-6-carboxam de 0
10 NH, N NH2.2' A4" IrDpr&paratior-1/8y abel2mentalendiymiare -dissobeedi imetdml ¢fur an- 2-

yl)thienof 2, éih‘ﬁn%¥rég”$fd ringﬁ{y?230%/%51395(-%%g?Z—ylacrylate and 5.2g of thiourea
("E4") are suspended in 50ml of butanol in a 250ml flask,and the dissolved
sodium ethoxide is added. The suspension is stirred at 110°C for 5.5h.
For work-up, the batch is cooled to room temperature, poured onto ice,
adjusted to pH 3-4 using acetic acid, and the precipitated substance is fil-
tered off with suction, giving 2.454g of 4-furan-2-yl-6-hydroxy-2-methyl-
sulfanylpyrimidine-5-carbonitrile.

10 HPLC content: 98%
HPLC-MS: [M+H] 234

23 11.4ml of POCI; are added to 2.454¢ of 4-furan-2-yl-6-hydroxy-2-
15 methylsulfanylpyrimidine-5-carbonitrile in a 250ml flask, and the dark-
brown suspension is heated at 120°C for 5h with stirring.
For work-up, the batch is cooled to room temperature, 25ml of dichioro-
methane are added, and the mixture is added to ice in order to destroy the
20 residual POClI;. The two phases are diluted further with water and dichloro-
methane, the organic phase is separated off, and the aqueous phase is
extracted 3 times with dichloromethane. The combined organic phases are
washed with water, dried, filtered and evaporated to dryness, giving
@ 2.0772g of the crude product. This is triturated with ethanol, giving 1.4544g
25 of 4-chloro-6-furan-2-yl-2-methylsulfanylpyrimidine-5-carbonitrile.
HPLC content: 94%
HPLC-MS: [M+H] 252

30 24 4-Chloro-6-furan-2-yl-2-methylsulfanylpyrimidine-5-carbonitrile are
suspended in 10ml of dioxane in a 50ml flask, firstly 1.57g (3eq) of 10%
KOH and then 128mg of mercaptoacetamide are added. The brown solu-
tion is stirred at 110°C for 4.5h, 2 eq of KOH are again added, and the

35 mixture is left to stir overnight at RT.



156 7.4 (s, 2H), 7.3 (s, 1 H, 7.2 (s, 2H), 3.6 (s, 3H 2.4 s,3H 2.2

mIiH 11 (m 4H HN-~0o HNN 20 "AF s 300.3

5- Ami no- 2- cycl opr opyl - 4-furan-2-yl thieno- [2,3-d]pyrimdine-6-carboxan de 6
8.1 (m 1 WP200/R46, 1 H), 7.4 (s, 2H), 7.3 (s, 25 2HPETERPPON1Z

miH 1.1 (m 4H \N "A6" N NH, 350.3 J5830 's o

5- Am no- 2-cycl opropyl -4-im dazo[ 1, 2-a]pyridin 2 Ithieno 2, 3-d

ri m di ne- 6-carboxam de 35 WD 2009/ 124653 PCT/ EP2009/ 002112 -56- S /N NH,

"AT N NH2 367.5 5-Am no-4-benzoth iazol-2-yl-2-cycl opropyl -
t hi eno[ 2, 3- dFpy wonk-tpnicets added ¢x &me batch, ahd thfine 9rédpitdteddoductsso

filtered off with suction, giving 88mg of the desired end product (5-amino-
4-furan-2-yl-2-methylsulfanylthieno[2,3-d]pyrimidine-6-carboxamide ("A8").
HPLC content: 92%

5
HPLC-MS: [M+H] 307
1H-NMR (500 MHz, DMSO-d6) &(ppm): 8.12 (1H, dd), 7.55 (1H, dd), 7.43
(2H, br, NH2), 7.28 (2H, br, NH2), 6.85 (1H, m), 2.61 (3H, s, SCH3).
10 —
C N
HN
HN ) NN

15 o) S N)\S
(I|A8)

The following are obtained analogously on exchange of "E3" with

20 benzofuran-2-carbaldehyde "A9",
5-methylfuran-2-carbaldehyde "A10".

G No. Structure and name MW

25

llAg"

356.4
30

5-Amino-4-benzofuran-2-yl-2-methylsulfanyl-
thieno[2,3-d]pyrimidine-6-carboxamide

58.0 (s, 1H), 7.8 (m, 2H), 7.5 (¢, 1H), 7.4 (,
1H), 7.39-7.32 (BR, 4H), 2.7 (s, 3H) |

35



-4-(5-fluoropyridin-2-yl)-

15 5- Am no- 2-cycl opropyl

t hi eno[ 2, 3- d]pyrinidine 6- carboxamde 6 8.9 (d, 1 H, 8.5 (dd 1 H, 82
(dt, 1 H), 1 (s, 2H, 7.4 s,2H, 2.5 m1H 1.3 (m 420Exr‘r}) Prearatlon
of 5-ani nowﬂ?%ﬂ{!ﬁ“a?ﬂﬁé yl - 2-net hyl sul fany! t hi eno[ 2, 3-d] py PET BPS005/0031S

m di ne- 6- car boxam de ("A8") 25 2.1 13mis®f furfural and 13.3nl of nethyl
cyanoacetate are conbined in a flask, and 60g of al um nium oxi de are added,
during which the tem perature rises to 53C. After addition of 50m of

di chl oronet hane, the 30 reaction mxture is stirred at roomtenperature for
2 hours. For rk-up, | the alum mMumoxide is filtered|off, and the filtrate

i s evaporated, |givVing
("E3"). HPLC content:
PCT/ EP2009/ 002112 -57
di ssolved in 15ml of
5.2g of thiourea
flask, and the di sgghve
stirred at 110C for 5.
tenperature, paured on
preci pi tated substance
4-furan-2-yl
content: 98%
4-furan-2-yl

PLC- M5:

("E4q"

-6-hydroxy-
- 6-|hydr oxy-

23. 36159 of
97. 7% HPLCMS;
2.2 In preparatio
ethanol. 5g o
) are SUsSpf
d>5 sodlum
5h. FoP\
tO

t hyl
[ MMH 178 35 WD
1.3g of ele
2-cyano- 3-1
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ho i d added. Th
& he lmatch is ¢
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wo %ngﬂng'ﬁw-- Aot
é%’ﬂi, 77 @, 2y, 781”63 @0
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an- 2-yl ac
2009/ 1246
rent al sod
uran-2-yl
nol in a 2
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carbonitri
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53

um are
acryl ate and
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on is

oom

cid, and the
41549 of

e. 10 HPLC
0 2.454g of

1H), 2.6 (s, 3H), 2.5 (t, 3H)

10

C

Examples 3-37

15

Performance of the process in accordance with Example 1, but with furan-

2-carbaldehyde as "E1" and iminourea as "E2", gives 2,5-diamino-4-furan-
2-ylthieno[2,3-d]pyrimidine-6-carboxamide ("A11") (5 8.0 (d, 1H), 7.3 (d,

1H), 7.2-6.8 (

20

25

BR, 6H), 6.7 (m, 1H), 4.6 (d, 1H).

"A11ll

Performance of the process in accordance with Example 1, but with imino-

urea as "E2", gives 2,5-diamino-4-(5-methylfuran-2-yl)thieno[2,3-d]pyrimi-

30

1H), 2.4 (s, 3H).

35

dine-6-carboxamide ("A11a") 8 7.2 (m, 3H), 7.0 (s, 2H), 6.9 (s, 2H), 6.4 (d,



15 net hyl sul fanyl pyri m di ne-5-carbonitrile in a 250nl flask, and the dark-
brown suspension is heated at 120C for 5h with stirring. For work-up, the
batch is cooled to roomtenperature, 25ml of dichloro- nmethane are added,
and the m WOR08912468dded to ice in order to destroy thePCIERMIEREE POC 3.
The two phases are diluted further w thggater and dichloro nethane, the
organi c phase is separated off, and the aqueous phase is extracted 3 tines
wi t h di chl oronet hane. The conbi ned organi c phases are washed with water,
dried, filtered and evaporated to dryness, giving 2.0772g of the crude
product. This is triturated with ethanol, giving 1.4544g 25 of

4-chl oro-6-furan-2-yl-2-nmethyls nyl pyri m di ne-5-carbonitrile. HPLC
content: 94% HPLC-MS: [ M+H] 252 30)2. 4

4- Chl or0-6-furan-2-yl -2-nethyl s anylr\wri m di ne-5-carbonitrile are
suspended in 10m of dioxane in | ask, firstly 1.57g (3eq) of 10%
KOH and then 128ng of nercapto e arMtadded. The brown solu- tionis
stirred at 110C for 4.5h, 2 eq|of agai n added, and the 35 mixture is
left to stir overnight at %N/J@ § 3 PCT/ EP2009/ 002112 -58 For

wor k-up, ice is added to the batch, and the fixpigireci pitated product is
filtered off wth suction, giving 88ng of the desired end product (5-am no-
4-furan-2-yl -2-net hyl sul fanyl t hi eno[ 2, 3-d] pyri m di ne- 6- car boxam de ("A8").
HPLC content 5 92% 5 HPLC. V5. [ Mt 307 1LH NVR. 0 , .46) b(ppm:

B 12 (11r  BETORBRC NG RiccEss i AC onty Wik rembies, BB, PNE s o

(1 H #qh 2. bénkéfdram2-cbBidentde & "E4Mnd iminourea as "E2", gives 2,5-
@ diamino-4-benzofuran-2-ylthieno[2,3-d]pyrimidine-6-carboxamide ("A12")

(57.8(dd, 2H), 7.7 (s, 1H), 7.5 (¢, 1H), 7.4 (t, 1H), 7.2 (s, 2H), 7.1 (s, 2H),

7.0 (s, 2H).
15
NG~
NH,
NH,
20 )N\/ T
W SN S o
I|A12H
e Performance of the process in accordance with Example 1, but with
25 benzofuran-2-carbaldehyde as "E1" and pyridine-2-carboxamidine as "E2",
gives 5-amino-4-benzofuran-2-yl-2-pyridin-3-ylthieno[2,3-d]pyrimidine-6-
carboxamide ("A13").
30
NG~
NH,
T
X s 0
35 | iz

I|A1 3"




HZN N 15 OS fV ~S ("A8) The follow ng are obtai ned anal ogously on
exchange of "E3" with 20 benzofuran-2-carbal dehyde "A9",

5- et hyl f ur an- 2- car bal dehyde "A10". No. Structure and nane MW 25 Hz o 0~00
S "A9" s-WOZQ0MI24&Q 5- Anmi no- 4- benzof ur an- 2- yl - 2- net hyl 8GTER2000/00211hi eno] 2,
3-d]pyri mdi ne-6-carboxamide 6 8.0 (¢4.1 H), 7.8 (m 2H), 7.5 (t, 1 H),
7.4 (t, 1H), 7.39-7.32 (BR, 4H), 2.7 (s, 3H 35 r+W||rmmrrr
r.+rw N~wreo WO 2009/ 124653 PCT/ EP2009/ 002112 -59- N 5 "A10" 320.4 s O

5- Ami no-4--(5-methylfu ran-2-yl)-2-methyl su |fanylthieno[2, 3-d]pyrimid

i ne- 6- car bOXBéifdﬂnaﬁc@oﬁth(eObroéeéﬁ in decbrdsncallith Ekamplle 1, Bl with.65 (dd, 10
1H, 2.6 s,3H,2.5 (t, err Exanples 3-37
methylpyrldlne 2-carbaldehyde as "E1" and pyridine-2-carboxamidine as

"E2", gives 5-amino-4-(6-methylpyridin-2-yl)-2-pyridin-3-ylthieno[2,3-d]pyri-
midine-6-carboxamide("A14").

N/ /\g_<NH2
10 OA\ |

. |
C # "A14"

Performance of the process in accordance with Example 1, but with quino-

15 line-6-carbaldehyde as "E1" and iminourea as "E2", gives 2,5-diamino-4-
quinolin-6-ylthieno[2,3-d]pyrimidine-6-carboxamide ("A15").
20
25
IIA1 5"
Performance of the process in accordance with Example 1, but with furan-
2-carbaldehyde as "E1"and 4,5-dimethylpyridazine-1-carboxamidine as
30

"E2", gives 5-amino-2-(3,5-dimethylpyrazol-1-yl)-4-furan-2-ylthieno[2,3-d]-
pyrimidine-6-carboxamide ("A16").

35



15 Performance of the process in accordance wth Exarrpl e 1, but with furan-
2- car bal dehyde as "E1" and i m nourea as "E2", gives 2,5-di am no-4-furan-

2-yl thieno i m di ne-6-carboxam de (" A11) (68 3 (d, 1
H, 7.2-6. (é&g]’g§3 6.7 (m 1 H, 4.6 (d, 1 H. 20 N%CS”%ZM“% 0 25
"Al1" Performance of the process in acBdrdance with Exanple 1, but with

i mno- urea as "E2", gives

2, 5-di am no-4-(5-nmet hyl furan-2-yl)thieno[ 2, 3-d] pyrim 30 di ne-6-carboxam de
("Al1a") 6 7.2 (m 3H), 7.0 (s, 2H), 6.9 (s, 2H), 6.4 (d, 1 H, 2.4 (s,
3H). 35 WD 2009/ 124653 PCT/ EP2009/ 002112 - NIA 5 ~ s o "Alla"

Perf ormance of the process in accordance w arrpl e l, but wth 10
benzof ur an- 2- car bal dehyde as "El and i nitNourea as "E2", gives 2,5

di am no- 4- benzof uran- 2-yl t hi eno[ 2, 3] pyrim e 6-carboxarrii de ("A12") (b
7.8 (dd, 2H), 7.7 (s, 1 H, 7.5 (t, 1 /74(|, 1/H, 7.2 (s, 2H, 7.1 (s,
2H) , 75.0(3, 2H). 15 0, NH2 N IN

HA1 6"

Performance of the process in accordance with Example 1, but with pyri-

10 dine-2-carboxamidine as "E2", gives 2,5-diamino-4-(5-methylfuran-2-yl)-
@ thieno[2,3-d]pyrimidine-6-carboxamide ("A17") (0 8.8 (d, 1H), 8.5 (d, 1H),
8.0 (t, 1H), 7.6 (d, 1H), 7.5 (t, 1H), 7.4 (s, 2H), 7.3 (s, 2H), 6.5 (d, 1H), 2.5
(s, 3H).
15
20
|
"A17"
c Performance of the process in accordance with Example 1, but with 6-
25 methylpyridine-2-carbaldehyde as "E1" and pyridine-2-carboxamidine as
"E2", gives 5-amino-4-(6-methylpyridin-2-yl)-2-pyridin-2-yithieno[2,3-d]pyri-
midine-6-carboxamide ("A18") (5 8.8 (m, 1H), 8.6 (d, 1H), 8.47 (s, 2H),
8.45 (d, 1H), 8.1-8.0 (BR, 2H), 7.6 (m, 2H), 7.4 (s, 2H), 2.7 (s, 3H).
30

|
35 "N \N/Ls 0

/ I|A1 8“




5 O H2N "A12" Performance of the process in accordance with Exanple 1, but
w th 25 benzof uran-2-carbal dehyde as "E1" and pyri di ne-2-carboxam di ne as
"E2", gives

5- am no- 4- WO/ 124653- 2- y| - 2- pyri di n- 3-yl t hi eno[ 2, 3- d] py PCH{EFR02082112
carboxam de ("A 3"). 30 ~\ NH, S aN 3§3:Al13" WO 2009/ 124653

PCT/ EP2009/ 002112 -61 Performance of the process in accordance with Exanple
1, but with 6- nethyl pyridine-2-carbal dehyde as "E1" and

pyri di ne- 2- car boxam dine as "E2", gives

5-am no-4- (6-nmet hyl pyridin-2-yl)-2-pyridin-3-ylthieno[2,3-d]pyri- mi d i
ne- 6- car boxam de(" A | 42!1 51 \ NH N- NHz _1%5 o] %4 Pﬁrformance of
the process PRMREPARERAEIPIOGEES Hhpseordaner withikxanapierlo but with pya-

'% ui ol e o-yFORT EnaDanitne e B9EE Siho G manifRar 24P AN 1N

pyrazol-1-ylthieno[2,3-d]pyrimidine-6-carboxamide ("A19") (5 8.8 (d, 1H),

5
7.9 (m, 1H), 7.7 (d, 1H), 7.6 (s, 2H), 7.3 (s, 2H), 6.6 (m, 1H), 6.5 (m, 1H),
2.5 (s, 3H).
10 T
A (0]
) H,N
¢ w4

|
15 — "A19"

Performance of the process in accordance with Example 1, but with mor-
pholine-4-carboxamidine as "E2", gives 5-amino-4-(5-methylfuran-2-yl)-2-
morpholin-4-yithieno[2,3-d]pyrimidine-6- carboxamide ("A51").

20
25
“A51*
30
Performance of the process in accordance with Example 1, but with
2-morpholin-4-ylethylcarboxamidine as "E2", gives 5-amino-4-(5-methyl-
furan-2-yl)-2-(2-morpholin-4-ylethylamino)thieno[2,3-d]pyrimidine-6-car-
35 boxamide ("A57") (6 7.2 (d, 1H), /.13 (s, 2H), 6.9 (s, 1H), 6.6 (s, 2H), 6.4

(d, 1H), 3.59-3.57 (m, 3H), 3.5 (q, 2H), 2.6 (t, 2H), 2.48-2.45 (BR, 8H).



25 S HZN~ "A15" Performance of the process in accordance with Exanple 1, but

with furan- 2-carbal dehyde as "El "and

4, 5-di net hyl pyri dazi ne-| - carboxam di ne as 30 "E2", giv

5- ami no- 2- V9, 20U124€¥hy| pyr azol -1 -yl ) - 4- f ur an- 2- yl t hi enoF§T@Pa?09/002“2

pyri m di ne- 6-carboxam de ("Al16"). 35 WgAL009/124653 PCT/ EP2009/ 002112 -62-
HN Q@ HNN 5 0 s N"AL6" Performance of the process in accordance with
Exanple 1, but with pyri- 10 di ne-2-carboxam di ne as "E2", gives

2, 5-di am no-4-(5-nmethyl furan-2-yl) thieno[2, 3-d]pyri m di ne-6-carboxam de
("AL7") (6 8.8 (d, 1H, 85 (d, 1H, 8.0 (t, 1 H, 7.6 (d, 1 H, 7.5 (t, 1
H, 7.4 (s, 2H), 7.3 (s, 2H), 6.5 (d, 1 H, 2.5 (s, 3H. 150, NHz N NH

20S o0 N"Al 7" 25 Performance of the process i
but with 6- nethyl pyridine-2- car bal dehyde as "E
pyri di ne- 2- car boxam di ne as "E2", gives

accordance with Exanple 1,

5- am no- 4- ( 6- net hyl pyrldln 2-yl) - 2 pyridin-2- yIt 3-d]pyri-
m di ned6- car boxam de ("A18") (6 8.8 (m 1 H, 8.6](d, X 8.47 (s, 2H),
8.45 (d, 1 H), 8.1-8.0 (BR 2H), 7.@/(\:*’ 2H), 7N H N7 (s, 3H)

QN\/\N/L

o)
H
“A57‘(
10 . . .
Performance of the process in accordance with Example 1, but with 6-
C methylpyridine-2-carbaldehyde as "E1" and iminourea as "E2", gives 2,5-

diamino-4-(6-methylpyridin-2-yl)thieno[2,3-d]pyrimidine-6-carboxamide
("A20") (5 8.07 (s, 2H), 8.05-7.94 (BR, 2H), 7.5 (d, 1H), 7.1 (s, 2H), 6.9 (s,
15 2H), 2.6 (s, 3H).

20
IIA20N
c 25 Performance of the process in accordance with Example 1, but with 6-

methylpyridine-2-carbaldehyde as "E1" and allyliminourea as "E2", gives
2-allylamino-5-amino-4-(6-methylpyridin-2-yl)thieno[2,3-d]pyrimidine-6-car-
boxamide ("A50") (6 8.1(s, 2H), 8.0 (m, 2H), 7.9 (s, 1H), 7.5 (d, 1H), 7.0 (s,

30 2H), 6.0 (m, 1H), 5.2 (d, 1H), 5.1 (d, 1H), 4.0 (s, 2H), 2.6 (s, 3H).

35

HA50H




301 I i NH N N35 s 0 "A18" WD 2009/ 124653 PCT/ EP2009/ 002112 -63
Performance of the process in accordance with Exanple 1, but with pya-

zol e- 1- car boxani di ne as "E2", gives 5-am no-4-(5-nethylfuran- Z-ylz- 2-
pyrazol - 1-YO200¥R4$33, 3- d] pyri m di ne- 6- car boxani de (" A GECJ/EPROSORIY 1 1),
57.9(m 1H, 7.7 (d, 1 H, 7.6 (s, 28§, 7.3 (s, 2H, 6.6 (m 1 H), 6.5
(m 1 H, 2.5(s, 3H. 10 o0 HZNFizN N O/ fi N 15 "A19" Perfornmance of
the process in accordance with Exanple 1, but with nor-

phol i ne- 4- car boxam di ne as "E2", gives 5-am no-4-(5-nethylfuran-2-yl)-2- 20
mor phol i n-4-yl thi eno[ 2, 3-d] pyri m di ne-6- carboxam de ("A51"). O NH2 25 NH2
NS O"A51 "

Pe?f%rmance of the process in accordance with Example 1, but with 6-
methylpyridine-2-carbaldehyde as "E1" and prop-2-ynyliminourea as "E2",

gives 5-amino-4-(6-methylpyridin-2-yl)-2-prop-2-ynylaminothieno[2,3-d]pyri-

5
midine-6-carboxamide ("A52") (5 8.4-8.8 (BR, 8H), 7.5 (d, 1H), 7.0 (s, 2H),
2.6 (s, 3H).
AN
10 I
=

i .
X 52"

Performance of the process in accordance with Example 1, but with 6-

20 methylpyridine-2-carbaldehyde as "E1" and but-3-ynyliminourea as "E2",
gives 5-amino-2-(2-cyanoethylamino)-4-(6-methylpyridin-2-yl)thieno[2,3-d]-
pyrimidine-6-carboxamide ("A56").

25

1%\N/\///N

30 “A56°

Performance of the process in accordance with Example 1, but with 6-
methylpyridine-2-carbaldehyde as "E1" and morpholine-4-carboxamidine

35 as "E2", gives 5-amino-4-(6-methylpyridin-2-yl)-2-morpholin-4-ylthieno-
[2,3-d]pyrimidine-6- carboxamide ("A53").



Performance of the process in accordance with Exanple 1, but with

2- nmor phol i n-4-yl et hyl carboxam di ne as "E2", gives 5-am no-4-(5-nethyl- fu
ran-2-yl)-2-(2-norphol i n-4-yl et hyl am no)thl eno[ 2, 3-d] pyr.i r 35
boxami de (WRSPYI24837 2 (d, "1 H), 1.13 (s, 2H), 6.9 (s, "E[R—Fr?’lz‘%‘é’“gz ?, ,
6.4 (d, 1 H, 3.59-3.57 (m 3H), 3.5{(66-2H), 2.6 (t, 2H), 2.48-2.45 (BR,
8H). WD 2009/ 124653 PCT/ EP2009/ 002112 -64 O 5 NH, NH N S "A57" 10
Performance of the process in accordance with Exanple 1, but with 6-

met hyl pyi -i di ne- 2- car bal dehyde as "E1" and i m nourea as "E2", gives 2, 5-

di am no-4- (6-net hyl pyridin-2-yl)thieno[2,3-d]pyrimd ine-6-ca rboxamide
("A20") (6 8.07 (s, 2H), 8.05-7.94 (BR 2H), 7.5 (d, 1 H, 7.1 (s, 2H), 6.9
(s, 15 2H), 2.6 (s, 3H. NHz 20 NNHz S "A20" 25 Perfornmance of the
process in accordance with Exanple 1, but wyth
met hyl pyri di ne-2- car bal dehyde as "E1" apg al I'f'i m nourea as "E2", gives

2-al | yl am no-5-am no-4- (6-net hyl pyridi n- -yI)th| enoJ 2, 3- d]pyrlmd i ne- 6-car -
boxamée(ASO)(SSl(s 2H), 8.0 (s, 1H), 7.5 (d, 1H), 7.0
(s, 30 2H, 6.0 (m 1 H), 5.2 (d, 1 1 H, 4.0 (s, 2H, 2.6 (s,

3H. N- 35S0 HN 'S
g
“A53“

10
Performance of the process in accordance with Example 1, but with 6-

f@ methylpyridine-2-carbaldehyde as "E1" and 3-benzyloxypropyliminourea as
"E2", gives 5-amino-2-(3-benzyloxypropylamino)-4-(6-methylpyridin-2-yl)-
thieno[2,3-d]pyrimidine-6-carboxamide ("A54").

15
20 / ‘
\ “A54“
Performance of the process in accordance with Example 1, but with
Q benzofuran-2-carbaldehyde as "E1" and morpholine-4-carboxamidine as
25 "E2", gives 5-amino-4-benzofuran-2-yl-2-morpholin-4-ylthieno[2,3-d]pyrimi-
dine-6-carboxamide ("A21").
30
| x
F

35




H "A50" WD 2009/ 124653 PCT/ E P2009/ 0021 12 -65 Performance of the process
i n accordance with Exanple 1, but with 6- nethyl pyridine-2-carbal dehyde as

"E1" and p, i mnourea as "E2", 5 gives

5- am no- 4- {"gﬂ#@/#{;ﬁﬁyri di n- 2-yl) - 2-prop- 2-ynyl am not hi eHS[réE,"é‘-“’aj"B%}r‘%

m di ne- 6- car boxani de ("A52") (6 8.4-8.86(BR, 8H), 7.5 (d, 1 H, 7.0 (s, 2H,
2.6 (s, 3H. 10 FtN N ITAN S NH 15 "A52" Performance of the process in

accordance with Exanple 1, but with 6- 20 nethyl pyridi ne-2-car bal dehyde as

"E1" and but - 3 i m ngurea as
5- ani no- 2- ( 2P&yf aﬁ%ampgmwpsgswmwam withiExangplet s bub with 454 -
pyrim dine- 6yeal tﬁgn@ﬁ‘ndfcé t%?@em}/ldeez% g éﬂd\imlﬁguﬂéa 49% 0" Bty gance of the

process in accor ce wt

WEtZ hyl pyri di g@rﬂnoar-jblaﬁgﬂvhﬁﬂwlflaﬁan ﬁll)tmédoqmﬁdirpyrimnﬁmlférmiwhmudene 35 as
, | ves - - - ri r olln | eno-
e AR & 7 A e 4 s 36 1 R 26 (o P 3 syt B

P2009/ 02112 |
(s, 3.

10
"A22ll
15 Performance of the process in accordance with Example 1, but with 4,5-
dimethylfuran-2-carbaldehyde as "E1" and pyridine-2-carboxamidine as
"E2", gives 5-amino-4-(4,5-dimethylfuran-2-yl)-2-pyridin-2-ylthieno[2,3-d]-
pyrimidine-6-carboxamide ("A23").
20
P
NH,
NH
C g
25 AN ] O
A
||A23||
Performance of the process in accordance with Example 1, but with
30 benzofuran-2-carbaldehyde as "E1" and pyridine-2-carboxamidine as "E2",

gives 5-amino-4-benzofuran-2-yl-2-pyridin-2-ylthieno[2,3-d]pyrimidine-6-
carboxamide ("A24").

35




N HZN5 N HzN "A53" 10 Performance of the process in accordance with
Exanple 1, but with 6- nethyl pyridine-2-carbal dehyde as "E1" and

3-benzyl oxypropyl i m nourea as "E2", gives

5- ami no- 2-VO28e4412¢4¢58 x y pr opy| ani no) - 4- (6- et hyl pyri di n- 2 PGFAEP2009/002112

t hi eno[ 2, 3-d] pyri m di ne- 6- car boxam de .(gg54"). 15 HZN O N 20 HzN H " A54"
Performance of the process in accordance with Exanple 1, but with

benzof ur an- 2- car bal dehyde as "E1" and nor phol i ne-4-carboxam dine as 25
"E2", gives 5-am no-4-benzofuran-2-yl-2-norpholin-4-ylthieno[2, 3-d] pyrim -
di ne- 6- car boxam de ("A21"). Hz O 30 \ GQuy 35 C "A21" WD 2009/ 124653
PCT/ EP2009/ 002112 -67

o~
N/ NHz
5 B

S 0

/

\

llA24"

Performance of the process in accordance with Example 1, but with furan-

10 2-carbaldehyde as "E1"and 2,2-dimethylpropionamidine as "E2", gives
5-amino-2-tert-butyl-4-furan-2-ylthieno[2, 3-d]pyrimidine-6-carboxamide
("A25") (0 8.0 (s, 1H), 7.5 (d, 1H), 7.4 (s, 2H), 7.3 (s, 2H), 6.8 (m, 1H), 1.4
(s, 9H).
15
NG~
NH,
NZ NH,
| N

20 % S 0
"A25"

Performance of the process in accordance with Example 1, but with 2,2-

25 dimethylpropionamidine as "E2", gives 5-amino-2-tert-butyl-4-(5-methyl-
furan-2-yl)thieno[2,3-d]pyrimidine-6-carboxamide ("A26") (6 7.6-7.3 (BR,
3H), 7.2 (s, 2H), 6.5 (s, 1H), 2.5 (s, 3H), 1.4 (s, 9H).

30 ?\__)

35 llA26ll



Performance of the process in accordance w th Exanpl e 1, but with 4,5-
di net hyl f ur an- 2- car bal dehyde as "E1" and i m nourea as "E2", gives 2, 5-

di am no- 4- thyl fura n-2-yl)thieno[2, 3-d] pyri oxani de
5 ("A22") @éw?%ﬂeéﬁ? 7.1 (s, 1 H, 7.0 (s, 2H), "158@'}9(?@6082%&?

3H, 2.0 (s, 3H). 10 N s o "A22" 15 -89 formance of the process in
accordance with Exanple 1, but with 4,5- dinethylfuran-2-carbal dehyde as
"E1" and pyridi ne-2-carboxam di ne as "E2", gives

5- am no- 4- (4 5-di net hyl furan-2-yl)-2-pyridin-2-ylthieno[?2 L

pyri ni di ne- 6PEHPEBRAGK aEthe piogess mz@cwﬂpnce with pled, éIUNWé*

Per f or mance 0] At h 30
benzof ur an- 28%%%638{ e-%ic%iﬁ%éé‘h%?&%‘% %;ﬁrd:% a'{ﬁgﬁﬁgr oxambqjl ne as
gi ves 5-am nQmﬂndmrt?eﬂfz@ﬂﬁan-?z—ylLZ-aﬂeiMyltMeﬂo[Z 3Lu1|dynand|[nér6?+celnwanmeh ne 6-

car boxam de g 2 5 WO 2009/ 124653 PCT/ EP2009/ 0021 - 68- NH, N NH,
"A27") 679(3 1H), 7.85 (s, 1H), 7.84 (s, 1H), 7.5 (1, 1H) 7.4 (1, 1H) 73

(s, 4H), 2.8 (s, 3H).

10 A (0]
H,N
H,N N
4 | N
o} S &
N)\ All27"
15

Performance of the process in accordance with Example 1, but with furan-
2-carbaldehyde as "E1"and N-methylguanidine as "E2", gives 5-amino-4-
furan-2-yl-2-methylaminothieno[2, 3-d]pyrimidine-6-carboxamide ("A28") (d
8.0 (s, 1H), 7.6-7.0 (BR, 5H), 7.0 (s, 1H), 6.8 (m, 1H), 2.9 (s, 3H).

20
A 0]
H,N
- HN
€ = 1nap
H A"28|l
30 Performance of the process in accordance with Example 1, but with

benzofuran-2-carbaldehyde as"E1" and N-methylguanidine as "E2", gives
5-amino-4-benzofuran-2-yl-2-methylaminothieno[2,3-d]pyrimidine-6-car-
boxamide ("A29") (5 7.8 (s, 1H), 7.8-7.78 (BR, 3H), 7.5 (t, 1H), 7.4 (t, 1H),

7.0 (s, 4H), 2.5 (m, 3H).
35




5j) s c "A24" Performance of the process in accordance with Exanple 1, but
vm'th furan- 10 2- car bal dehyde as "El "and 2, 2-di net hyl propi onam di ne as
"E2", gives

5- ani no- 2- WQrZPQ%WW 4-furan-2-yl thieno[2, 3-d] pyri ni di nBCEFEANBGREF de
("A25") (6 8.0 (s, 1 H, 7.5(d, 1 H,-74 (s, 2H, 7.3 (s, 2H, 6.8 (m 1
H, 1.4 (s, 9H. 15 0 NHz NHz 20 s o "A25" Performance of the process in
accordance with Exanple 1, but with 2,2- 25 di et hyl propi onam di ne as "E2",
gi ves 5-am no-2-tert-but Y1-4-(5-nethyYl -
furan-2-yl)thieno[ 2, 3-d] pyri m di ne- 6- car box
3H), 7.2 (s, 2H, 6.5 (s, 1 H, 2.5 (s, 3H
~s 0 35 "A26" WD 2009/ 124653 PCT/ EP2009/ 002
process in accordance with Exanple 1, but wj/
as"El" and azetam dine as "E2", gives 5;

am no- 4- benzof uran- 2-yl - 2- net hyl t hi eno['} 3-d] pyrimd ine-6-carboxam de
("A27"% (6 7.9 (s, 1 H, 7.85 (s, 1% N1H, 7.5((t, 1 H, 7.4 (t,
1 H, 7.3

("A26") (6 7.6-7.3 (BR
(s, 9H). 30 o NH, NNFI,
-69- Performance of the
benzof ur an- 2- car bal dehyde

o) s F >\
" oea2gr

10 Performance of the process in accordance with Example 1, but with 4,5-

dimethylfuran-2-carbaldehyde as "E1" and azetamidine as "E2", gives
ﬂ 5-amino-4-(4,5-dimethylfuran-2-yl)-2-methyithieno[2,3-d]pyrimidine-6-car-

boxamide ("A30") (0 7.4 (s, 1H), 7.2 (s, 4H), 2.7 (s, 3H), 2.4 (s, 3H), 2.0 (s,
3H).

15

20
IIA30"

25 Performance of the process in accordance with Example 1, but with furan-
2-carbaldehyde as "E1" and azetamidine as "E2", gives 5-amino-4-furan-2-
yl-2-methylthieno[2,3-d]pyrimidine-6-carboxamide ("A31") (& 8.1 (s, 1H),
7.5 (d, 1H), 7.3 (s, 2H), 7.2 (s, 2H), 6.8 (m, 1H), 2.7 (s, 3H).

30 —
Y
HN
HN X
77 N
/
35 c S

HA31 n



(s, 4H),

2.8 (s, 3H. 10 0 HN2 HZN N O S A'27" 15 Performance of the

process I n accordance with Exarrpl e 1, but wth furan- 2-carbal dehyde as

"and N-

t i di ne as "E2", gives 5-am no-4-
fur an- 2- yI : W&%?ﬁgm not hi enoJ 2, 3 d] pyri m di ne- 6-car boXSHER& 008"”2&%2

8.0 (s,

7.6-7.0 (BR, 5H), 7.0 (s,71-H), 6.8 (m 1 H), 2.9 (s, 3H) 20

HZN 25 H2N N o SV H A"'28" 30 Performance of the process I n accordance
with Exanple 1, but with benzofuran 2 car bal dehyde as"El " and

N et hyI guani di ne, as "E2" es
a nxidatign;off/A10g bM r@ethgds kaown]toﬁh«; PErsaf $kllhed inrthg-ast a'é(eﬁ

et hyl

no-4-b e n zof aran -2-y -2 - m

boxar ge (. 28%hinb% Fudtndesyidhvid- Gteiib B 2 diadie S imuilignds* (o o

FtN, 50 H' e:t%rbdihrl?ﬂef(mwgqam (d, )P TB-SIS(BR), 414); 6161aNC eHYi 3.5 (Exanpl e 1,

1H, 7.0 (s

but with 4, 53 di rrethylfuran-

gi ves

10

15

20

30

35

- car bal dehyde as "E1" and azetam di ne as "E2"
H), 2.5(s, 3

A standard method is the oxidations stirred with meta-chloroperbenzoic

acid in tetrahydrofuran at room temperature for 1h.

"A32||

Performance of the process in accordance with Example 1, but with 6-
methylpyridine-2-carbaldehyde as "E1" and 2,2-dimethylpropionamidine as
"E2", gives 5-amino-2-tert-butyl-4-(6-methylpyridin-2-yl)thieno[2,3-d]pyrimi-
dine-6-carboxamide ("A33") (6 8.4 (s, 2H), 8.3 (d, 1H), 8.0 (t, 1H), 7.5 (d,
1H), 7.3 (s, 2H), 2.6 (s, 3H), 1.4 (s, 9H).

IIA33II

Performance of the process in accordance with Example 1, but with N-
methylguanidine as "E2", gives 5-amino-2-methylamino-4-(5-methylifuran-
2-yhthieno[2,3-d]pyrimidine-6-carboxamide ("A34") (6 7.3-7.1 (BR, 3H), 7.0
(s, 3H), 6.4 (s, 1H), 2.9 (s, 3H), 2.5 (s, 3H).




5-am no-4- (4, 5-di net hyl furan-2-yl)-2-nethyl t hi eno[ 2, 3-d] pyri m di ne-6-car -
boxan1de(A30) (674(s 1H, 7.2 (s, 4H), 2.7 (s, 3H), 2.4 (s, 3H), 2.0

(s, 3H. H, N 20N N "A30" Performance of the process |'§|0 @ﬁf‘i dance
Wi th ExarerVé”im”&d?S:’wth furan- 25 2-carbal dehyde as "ET<TA%E'R i di ne as
"E2", gives 5-am no-4-furan-2- -72 -

yI-2-rrethyIthi eno[ 2, 3-d] pyri m di ne- 6-carboxam de ("A31 ") (6 8.1 (s, 1 H),
7.5(d, 1 H, 7.3 (s, 2H), 7.2 (s, 2H, 6.8 (m 1 H, 2.7 (s, 3H. 300
FI2ZN N 35 "A31 WD 2009/ 124653 PCT/ EP2009/ 002112 -71 Oxidation of "A10" by
met hods known to the person skilled in the art gives

5- am no- 2- net hanesul f onyl - 4- ( 5- net hylfuran 2- yI)thi eno[ 2, 3-d] pyrimd i ne-
6- car boxam de ("A32") (b 7.7 (d, 1 4 (BR, 4H), 6.6 (m 1 H, 3.5
(s, 5 3H, 2.5 (s, 3H. A standard neth d |s the oxidations stirred with
met a- chl oroperbenzoic acid in tetra furan at roomtenperature for 1 h.
10 o NIE,'Z N NH2

<

NH,
~ 0
H "A34"
10 Performance of the process in accordance with Example 1, but with N-(3-
dimethylaminopropyl)guanidine as "E2", gives 5-amino-2-(3-dimethyl-
aminopropylamino)-4-(5-methyifuran-2-yl)thieno[2,3-d]pyrimidine-6-carbox-
amide ("A35").
15
0
H,N
H,N
7l N
20 o s N/l\”/\/\N/
l "A35l|

Performance of the process in accordance with Example 1, but with 4-

c 25 ethylsulfonylpiperazine-1-carboxamidine as "E2", gives 5-amino-2-(4-
ethanesulfonylpiperazin-1-yl)-4-(5-methylfuran-2-yl)thieno[2,3-d]pyrimidine-
6-carboxamide ("A36"). The oxidation is carried out as described in Exam-
ple "A32".

30

35




OS O I I 15 0 "A32" Performance of the process in accordance with Exanple
1, but with 6- nethyl pyridine-2-carbal dehyde as "E1" and

2, 2-di met hyl propi onam dine as 20 "E2", gives

5- ami no- 2- WOr009124¢83- 4- (6- et hyl pyri di n- 2-yl ) t hi eno[ 2, 3PET{5P§43{002112

di ne- 6-car boxam de ("A33") (6 8.4 (s, 24, 8.3 (d, 1 H, 80 (t, 1 H, 7.5
(d, 1 H, 7.3 (s, 2H, 2.6 (s, 3H, 1.4 (s, 9H. t 25\ i NHZ NNHz 30 S
0 A33 Performance of the process in accordance with Exanple 1, but with N
met hyl guani di ne as "E2", gives 5-am no-2-nethyl am no-4-(5-nethyl furan 35
2-yl)thieno[ 2, 3-d] pyri m di ne-6-car boxam de ("A (6 7.3-7.1 (BR, 3H), 7.0
(s, 3H, 6.4 (s, 1 H, 2.9 (s, 3H), 2.5 (s, WO 2009/ 124653

PCT/ EP2009/ 002112 -72 N H 5 N NHz 10 Performance of the
process in accordance with Exanple 1, Hb
di et hyl am nopr opyl ) guani di ne as "E2", *
am nopr opyl am no) - 4- (5- et hyl f ur aH
am de §"A35"). 15

i ves |5-am no- 2- ( 3-di net hyl -
i n: 3-d] pyri m di ne- 6-car box-

| %
o O\f
iy
"A36"

@ Performance of the process in accordance with Example 1, but with 6-

10

methylpyridine-2-carbaldehyde as "E1" and N-(3-hydroxypropyl)guanidine
as "E2", gives 5-amino-2-(3-hydroxypropylamino)-4-(6-methylpyridin-2-yl)-
15 thieno d[2,3-d]pyrimidine-6-carboxamide ("A37").

20
OH I|A37l|
c 25 Performance of the process in accordance with Example 1, but with N-(4-

dimethylaminobutyl)guanidine as "E2", gives 5-amino-2-(4-dimethylamino-
butylamino)-4-(5-methylfuran-2-yl)thieno[2,3-d]pyrimidine-6-carboxamide
(I|A38ll).

30

35

IIA38II



O FINHNN 20 o rim"A35" Performance of the process in accordance with
Exanple 1, but with 4- 25 ethyl sul fonyl pi perazi ne-1-car boxam di ne as "E2",
gi ves 5-am no-2- (4 et hanesul fonyl pi perazin-1-yl)-4-(5-nethylfu ran-2-yl)thi

i eno[ 2, 3- | m.dine- 6-carboxam de ("A36"). The oxi datj | rjed out
as descri g‘]évg’yﬁr"h@lz’g?;\% ple "A32". 30 35 WO 2009/ 124653 e heaBefi e 5115
-73 0 H2ZNH2N N 50Sr,~ NI1"' 0 "A3674-10 Perfornmance of the process in
accordance with Exanple 1, but with 6- nethyl pyridi ne-2-carbal dehyde as "E1"
and N-(3-hydroxypropyl)guanidine as "E2", gives

5-am no- 2- ( 3- hydr oxypr opyl am no) - 4- (6- net hyl pyri di n-2-yl) 15 thieno

d[ 2, 3-d] pyri m di ne-6-carboxam de ("A37"). N H N 20 O N

Performance of the process in accordance with Example 1, but with
benzothiazole-2-carbaldehyde as "E1" and N-methylguanidine as "E2",
gives 5-amino-4-benzothiazol-2-yl-2-methylaminothieno[2,3-d]pyrimidine-6-

5
carboxamide ("A39").
10
© HN
HN A
7] N
N
15 © ""H
IIA39|I
Performance of the process in accordance with Example 2, but with
00 benzofuran-2-carbaldehyde as"E3" and N-(2-diethylaminoethyl)guanidine
as "E4", gives 5-amino-4-benzofuran-2-yl-2-(2-diethylaminoethylamino)-
thieno[2,3-d]pyrimidine-6-carboxamide ("A40").
C‘ 25

30 TN

\ “A40||

Performance of the process in accordance with Example 1, but with

35 benzo[b]thiophene-2-carbaldehyde as "E1" and morpholine-4-carboxamide



HN HH OH "A37" 25 Performance of the process in accordance with Exanple 1,
but with N-(4- dinethylam nobutyl)guanidine as "E2", gives

5- am no- 2- (4-di net hyl am no- butyl am no) - 4- (5- net hyl f uran- ZI%:%M h

i enof 2, 3- dVVAPMI2d633ne- 6- car boxani de  ("A38"). 30 NHS RCTHEPREY/00213E o o
"A38" WD 2009/ 124653 PCT/ EP2009/ 002112.7574 Performance of the process in
accordance with Exanple 1, but with benzothi azol e-2-carbal dehyde as "El1"
and N-net hyl guani di ne as "E2", 5 gives

5- am no- 4- benzot hi azol - 2-yl -2-net hyl arriinot hi eno[ 2, 3-d] pyri m di ne- 6-

car boxani de @sAB®",)given5-aminb-4raen2o[bithiophenR-yl-22swrphalin-doithignde of t he

process in a rdance. w th Exanpl e 2, wW th 20 benzof uran- 2-car bal dehyde
as"E3" and N%%—‘ﬂ’?ﬂrﬂyl'%‘HT%&%\WGL‘&&%i)'ne as "E4", gives

5- am no- 4- benzof ur an- 2-yl - 2- ( 2- di et hyl am noet hyl am no) -

t hi eno[ 2, 3-d] pyri m di ne- 6- car boxam de ("A40"). o 25

5

2 /
10 | '\2\
10) S m
m K/O "A41"

15 Performance of the process in accordance with Example 1, but with N-
allylguanidine as "E2", gives 2-allylamino-5-amino-4-(5-methylfuran-2-yl)-
thieno[2,3-d]pyrimidine-6-carboxamide ("A42").

20 —
SN~
H,N
0 J~2
HN 87N | NN
C . H "A42"
Performance of the process in accordance with Example 1, but with 4,5-
dimethylfuran-2-carbaldehyde as "E1" and 4,5-dimethylpyridazine-1-car-
30 bamidine as "E2", gives 5-amino-4-(4,5-dimethylfuran-2-yl)-2-(3,5-

dimethylpyrazol-1-yl)thieno[2,3-d]pyrimidine-6-carboxamide ("A43").

35




FA4 s o H~ 30 " "A40" Performance of the process in accordance with
Exanple 1, but with 35 benzo[ b]thi ophene- 2-carbal dehyde as "E1" and

nmor phol i ne- 4- car boxam de WO 2009/ 124653 PCT/ EP2009/ 002112 -75 as "E2",

gi ves 5- an\VOR08YBdéfB0[ b] t hi ophen- 2-yl - 2- nor phol i n- 4-y| t RCEKE2009/002112
[2,3-d] pyrirriidine-6-carboxamde ("Adlfg. 5 S HZN HZN N 10 o s "A41" 15
Performance of the process in accordance with Exanple 1, but with N

al I yl guani di ne as "E2", gives 2-allylam no-5-am no-4-(5-nethyl furan-2-yl)-
t hi eno[ 2, 3-d] pyri m di ne- 6-carboxam de ("A42"). 200 HzNiN S /\ frr 25 H
"A42" Performance of the process in accordance with Exanple 1, but with
4,5- di nmet hyl furan-2-carbal dehyde as "EIY d 4, 5-di net hyl pyri dazi ne-1I -car
30 bam dine as "E2", gives 5-am no-4- (4, d’ret hyl f uran-2-yl)-2-(3, 5-

-d

N
5 N/L k
0
4 !
—N
All43ll
10
Performance of the process in accordance with Example 1, but with N-(3-
benzyloxypropyl)guanidine as "E2", gives 5-amino-2-(3-benzyloxypropyl-
amino)-4-(5-methylfuran-2-yljthieno[2,3-d]pyrimidine-6-carboxamide
15 ("A44") (5 7.6-7.5 (BR, 1H), 7.3 (m, 5H), 7.3-7.1 (BR, 3H), 6.9 (s, 2H), 6.4
(d, 1H), 4.5 (s, 2H), 3.57 (t, 2H), 3.49 (t, 2H), 2.5 (s, 3H), 1.9 (m, 2H).
20 o)

< 25 © "Ad4"

Performance of the process in accordance with Example 1, but with with
N-[3-(4-methylpiperazin)-1-yl)propyl]guanidine as E2", gives 5-amino-4-(5-

30 methylfuran-2-yl)-2-[3-(4-methylpiperazin-1-yl)propylamino]thieno[2,3-d]-
pyrimidine-6-carboxamide ("A45").

35



di met hyl pyrazol -1 -yl ) thieno[ 2, 3-d] pyri m di ne- 6- car boxam de ("MY). 35 V\D
2009/ 124653 PCT/ EP2009/ 002112 -76 o NH, NHz 5 nt~~~\ s o N A"43"

Per f ormance of t rocess in accordance with Exanple 1 (3
benzyl oxprv l}iﬁﬁ%l di ne as "E2", gives 5-am no-2-(3- bgﬁ%t"ai‘i’?@ %)IN%

am no) - 4- ( 5- rret hyl f uran- 2-yl)thi eno[ 2,- B7 d] pyri m di ne- 6- car boxam de 15
("A44") (b 7.6-7.5 (BR, 1 H, 7.3 (m 5H), 7.3-7.1 (BR, 3H), 6.9 (s, 2H),
6.4 (d, 1 H, 4.5 (s, 2H), 3.57 (t, 2H), 349(t, 2H), 2.5 (s, 3H), 1.9 (m
2H. o 20 0 N N HN S\ "/\ H "gyp 25 "A44" Perfornance of the process
in accordance with Exanple 1, but with
N-[ 3- (4- et hyl pi perazin)-1- yI)propyI]gu ine as E2", gives 5-amno-4-(5 30
met hyl furan-2-yl)-2-[ 3- (4- net hyl pi pettdzi ny1-yl ) propyl am no] t hi eno[ 2, 3-d] -
pyri m di ne- 6- carboxam de ("A45"). @5 /124653 PCT/ E P2009/ 002 112

-77-

5 HN s \J\mm
M nags

"A46" is obtained by hydrogenation of "A44"
10

15

"A46"
20
Performance of the process in accordance with Example 1, but with 5-
methyl-2-carboxyfuranaldehyde as "E1" and N-[3-[2-dimethylaminoethoxy)-
propylguanidine as "E2", gives 5-amino-2-[3-(2-dimethylaminoethoxy)-
C 25, propylamino]-4-(5-methylfuran-2-yl)thieno[2,3-d]pyrimidine-6-carboxamide
("A4T").

30

g
35

N,
NG "A47"




00 HZN O N HN- S N5 H~N"A45" "A46" is obtained by hydrogenation of
"Ad44" 10 O HN 15 O N HZN S "A46" 20 Performance of the process in
accordance with Exanple 1, but with 5- methyl-2-carboxyfuranal deh%/de as "EL"
and N-[3- [Wf’cﬁ“%’czi‘i?ﬁ:’am noet hoxy) - propyl guani di ne as "EFEV

5-am no- 2-[ 3- (2- di met hyl am noet hoxy) 2578 -

propyl am no] - 4- (5- et hyl furan-2-yl)thieno[ 2, 3-d] pyri m di ne- 6- car boxam de
("A47"). 30 HNO N HzN S H 35 "A47" WD 2009/ 124653 PCT/ EP2009/ 002112
-78 Oxidation of "A8" by met hods known to the person skilled in the art

gi ves 5-am no-4-furan-2-yl -2-nmet hanesul f onyl t hi enof[ 2,

3-dlpyrimdi 6 |06at|on oq‘%@" by methods known to the person skilled in the art gives
5-amino-4-furan-2-yl-2-methanesulfonylthieno[2,3-d]pyrimidine-6-carbox-
amide ("A48"). The oxidation is carried out as described in Example "A32"

5
(68.2(s, 1H), 7.8 (d, 1H), 7.6-7.5 (BR, 4H), 7.0 (m, 1H), 3.5 (s, 3H).
Y
HN
HN XN
10 7]
/]
O I|A48ll
15 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
20 : - : " : .
vials, lyophilised under sterile conditions and sealed under sterile condi-
tions. Each injection vial contains 5 mg of active compound.
c Example B: Suppositories
25
A mixture of 20 g of an active compound according to the invention with
100 g of soya lecithin and 1400 g of cocoa butter is melted, poured into
moulds and allowed to cool. Each suppository contains 20 mg of active
30 compound.
Example C: Solution
25 A solution is prepared from 1 g of an active compound according to the

invention, 9.38 g of NaH,PO, - 2 H,0, 28.48 g of Na,HPO, - 12 H,O and
0.1 g of benzalkonium chloride in 940 ml of bidistilled water. The pH is




5 amde ("A48"). The oxidation is carried out as described in Exanple "A32"
(58.2 (s, 1 H, 78(d 1H, 7.6-7.5 (BR, 4H), 7.0 (m 1 H), 3.5 (s, 3H)
HN FININ110 el/H o "A48" 15 Exanple A Injection vials A solution o

100 g of aWORPY26Bonpound according to the invention X&A/EPZQYOHFIY; SOdI um
hydr ogenphosphate in 3 | of bidistilledygater is adjusted to pH 6.5 using 2
N hydrochloric acid, sterile filtered, transferred into injection 20 vials,
| yophili sed under sterile conditions and seal ed under sterile condi- tions.
Each injection vial contains 5 ng of active conpound. r Exanple B:

Supposi tori eadju%fedﬂtmﬁ 81 ane té s@ldtign ¢ mmdeaq tose | andstenlised dyadrrddiag to the

i nvention vmth of soya lecithin and 1400 g, of cocoa butter is nelted,
poured into '%UT'E@ sghﬂloammus%d@bme foERQ eyeoRs ory contains 20 ng of
active 30 conpound. Exanple C. Solution 35 A solution is prepared from1l g
of an active conpound according to the invention, 9.38 g of NaH2PO4 2 H20,
28.48 g of Ngxbhtple D:20ighémd 0.1 g of benzal koni um chloride in 940 nl of
bidistblled water. The pHis WO 2009/ 124653 PCT/ EP2009/ 002112 -79 adj usted
to 6.8, and the solution is made up to 1 |1 and sterilised by irradia- tion.

200" me o anB0fi g OF abiAcue Golbound! dasorainy o e Pianfom sl Bited witm 't 00, 5

g of Vasel i ngounger Vageié GnersidptRtondidrsxanpl e E: Tabl ets

10 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

15 conventional manner to give tablets in such a way that each tablet contains

10 mg of active compound.

Example F: Dragees

20
Tablets are pressed analogously to Example E and subsequently coated in
a conventional manner with a coating of sucrose, potato starch, talc, traga-
canth and dye.

@ 25 .

Example G: Capsules
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

30 capsule contains 20 mg of the active compound.
Example H: Ampoules

35 A solution of 1 kg of active compound according to the invention in 60 | of

bidistilled water is sterile filtered, transferred into ampoules, lyophilised



A mxture of 1 kg of active conpound, 4 kg of lactose, 1.2 kg of potato
starch, 0.2 kg of talc and 0.1 kg of nagnesium stearate is pressed in a 15
conventional manner to give tablets in such a way that each tabl et contains
10 ng of a¥Q9¢HePound. Exanple F: Dragees 20 Tabl et PEEP2H0HIHA

anal ogously to Exanple E and subsequent gg.coated in a conventional manner
with a coating of sucrose, potato starch, talc, traga- canth and dye. 25
Exanpl e G Capsules 2 kg of an active conpound according to the invention
are introduced into hard gelatine capsules in a conventional manner in such
a way that eander Sterinpsnditonoandisealegioundersterilaeoaditions. EadpampbuléExanpl e
H  Anmpoul es 35 (A.sol tion,of,.,1 kg of active conpound according to the

i nvention i nc8B@NGAU Mg gf agtive %@“Rﬁ't”é‘?‘ is sterile filtered, transferred

i nto anpoul es, |yophilised WO 2009/ 124653 PCT/ EP2009/ 002112 -80 under
sterile conditions and seal ed under sterile conditions. Each anpoul e
contains 10 ng of active conpound. 5 10 C 15 20 25 30 35 WO

2009/ 124653 PCT/ EP2009/ 002112 -81

10
C
15
20
-
€
30

35



Patent C ai ns
in which CR can be benzofuranyl, benzothiazolyl, benzothiophenyl,

i rni dazo-
whi ch
I's pyridinyl

Al k, ,
Al KOAI KOH, Al kQ( CH2) mMNAA' , 20 Al kCHOH( CH2) mOH, Al kQ( CH2) nHet ',

or

can be

S

H1

Al kHet ' ,
Al kAr or AlkQ(CH2)mAr, X can be a single bond, NH, S or SO2, Al k can be

al kyl ene or al kynyl
repl aced by F,
at ons,

Het'

A aRRR Y

G ’

1. Conmpounds of the formulal 5 HARONI 2 HZN S N X R 10

ridine, quinoli nyI i soqui nol i nyl or fura%?/ each of
#ed or nono-, di- or trisubstituted BB

whi ch is nono-, d|- or -BHi-substituted by A and/or Hal, R2
Het '

pRg003F1 21, 15
Oyc, AIKNH2, AIKNHA, AlKNAA , AlkCH, AIkOA, Al kOyc,

having 1 to 6 (Pateot€laimswhich 1 to 4 H atons nmay be
Br and/or CN, 25 Cyc can be cycloal kyl having 3 to 7 C

in which 1 to 4 H atons may be replaced by A Hal, OH and/or OA,

can be a nono- @orﬁa ggftﬁgtfgﬁﬁ,ggq unsaturated or aronmatic

heterocycle having 1 to

tonms, which may be nono-, di- or

trisubstituted by A OH, OA Hal , SO2A and/or =0 30 (carbonyl oxygen), Ar

can be

Phenyl ,

A OH OA Hal,
of one anot her,

whi ch one,

10

15

20

25

30

35

Alk

Cyc

Het'

Ar

AN

whi ch is unsubstituted or mpno-, di- or trisubsti- tuted by

SO2NH2, SC2NA and{pg SC2NRA', A, A" can each, independently
be unbranched or 38 \branched al kyl having 1-10 C atons, in
two or three O

in which

can be benzofuranyl, benzothiazolyl, benzothiophenyl, imidazo-
[1,2a]pyridine, quinolinyl, isoquinolinyl or furanyl, each of which
is unsubstituted or mono-, di- or trisubstituted by A and/or Hal,
or is pyridinyl which is mono-, di- or trisubstituted by A and/or
Hal,

can be H, Alk, Het', Cyc, AIkNH,, AIkNHA, AIKNAA’, AIkOH,
AIkOA, AlkCyc, AlkHet', AlkOAIKOH, AIkO(CH,)mNAA',
AIkCHOH(CH2)mOH, AlkO(CHz)mHet', AlkAr or AIKO(CHZ)mAT,
can be a single bond, NH, S or SO,

can be alkylene or alkynyl having 1 to 6 C atoms, in which 1 to 4
H atoms may be replaced by F, Cl, Br and/or CN,

can be cycloalkyl having 3 to 7 C atoms, in which 1to 4 H
atoms may be replaced by A, Hal, OH and/or OA,

can be a mono- or bicyclic saturated, unsaturated or aromatic
heterocycle having 1 to 4 N, O and/or S atoms, which may be
mono-, di- or trisubstituted by A, OH, OA, Hal, SO,A and/or =O
(carbonyl oxygen),

can be phenyl, which is unsubstituted or mono-, di- or trisubsti-
tuted by A, OH, OA, Hal, SO;NH;, SO,NA and/or SO,NAA’,
can each, independently of one another, be unbranched or
branched alkyl having 1-10 C atoms, in which one, two or three

CH, groups may be replaced, independently of one another, by



CH2 groups may be repl aced, independently of one another, by WD 2009/ 124653
PCT/ EP2009/ 002112 -82 -CH=CH and/or -C=C groups and/or 1-5 H atons may be
repI aced b%( F, d and/or Br, Hal can be F, d, Br or I, mcan be 1, 2, 3 or

4, 5 and PVOROPYEA6Si cal Iy usabl e derivatives, salts, sE&CTAPIWINLL, " ners
and stereoisoners thereof, including nig2ures thereof in all ratios. 10 2.
Conmpounds according to d ai m1l, in which R denotes benzofuranyl,
benzot hi azol yl , benzot hi ophenyl, imd- 15 azo[ 1, 2a] pyridi ne, quinolinyl, or
furanyl, each of which is un- substituted or nono- or disubstituted by A
and/ or HaI or  denot€H=S8h- andigr - Qﬁﬁc@rdupsmdéom-&Hat@‘nbmaybeed by A

and/ or 20 and Fh??‘?ﬁqp f: é? é{oulflﬁbl e deri vaftives, sol vat es, 3-sal ts and

stere0|soners t her eof€ s thereof in all ratios.

Conpounds acgdi Nng £&, Ebat @ BP in which 25 RZ H, Ak, Het', Cyc,

Al KNH2, Al kNHA, Al kNAA geAI kC&-I OA Al kHet', Al kOQAI KOH, Al kQ( CH2) mNAA',
Al kQ( CHZ) nmHetm , Al kAcan be WZ{G(@I-Q) mAr, and phar maceutical ly usabl e

deri vabi ves, sol vat es, salts and 30 st er eoi somer s t hereof, including

m xtures thereof in all ratios. 4. Conpounds according to one or nore of

Caims 1to 3, in WhhGhH pharmaceutically usable derivatives, salts, solvates, tauto-
mers and stereoisomers thereof, including mixtures thereof in all
ratios.

10

2. Compounds according to Claim 1,
in which
R’ denotes benzofuranyl, benzothiazolyl, benzothiophenyl, imid-

15 azo[1,2a]pyridine, quinolinyl, or furanyl, each of which is un-
substituted or mono- or disubstituted by A and/or Hal, or
denotes pyridinyl which is mono-, or disubstituted by A and/or
Hal,
and pharmaceutically usable derivatives, solvates, salts and

20
stereoisomers thereof, including mixtures thereof in all ratios.

3. Compounds according to Claim 1 or 2,
w in which
25 R H, Alk, Het', Cyc, AIkNH,, AIkNHA, AIKNAA’, AlkOH, AIkOA,
AlkHet!, AIOAIKOH, AlkO(CH2)mNAA’, AIkO(CH,)mHet', AIKAr
or AIKO(CH2)mAr,
and pharmaceutically usable derivatives, solvates, salts and

30 stereoisomers thereof, including mixtures thereof in all ratios.

4 Compounds according to one or more of Claims 1 to 3,
in which
Alk can be methylene, ethylene, propylene, butylene, pentylene or

35
hexylene, and pharmaceutically usable derivatives, solvates,



35 Alk can be nethyl ene, ethylene, propylene, butylene, pentylene or

hexyl ene, and pharnaceutically usabl e derivatives, solvates, W 2009/ 124653
PCT/ EP2009/ 002112 -83 salts and stereoi soners thereof, including m xtures
t her eof i nWA30094246330s. 5 5. Conpounds according to one P@F/WP(@/‘@?”@} ains 1
to 4, in which Cyc cycl opropane, cycloggtane, cycl opentane or cycl ohexane,
each of which may be unsubstituted or nonosubstituted by OH or OA 10 and
pharmaceutically usabl e derivatives, solvates, salts and c stereoisoners

t hereof, including mxtures thereof in all ratios. 6. Conpounds according
to one or nore of O aglssand stergoiseers thereoh inguding mistusey thereokim all at ed
het erocycle having 1 to 2 N and/or 0 atons, which nay be nono- or

di substituted by A Eﬂﬂﬁ)ﬁor =0 (carbonyl oxygen), 20 and pharmaceutically
usabl e derivatives, solvates, salts and stereoisoners thereof, including
m xtures thereof in all ratios. 7. Conpounds according to one or nore of
Clains 1 to 6§, in whCommiungs adcerding tovonetorinsonenofdGlalms fttatded by SO2NH2,
S02NA & SO2NAA', and pharmaceutical |y usabl e derivatives, solvates, salts
and 30 stereoi somarﬁ"t“’ﬁ@%eof, including mxtures thereof in all ratios. 8.
Compounds ac di ng r | ' j A

unbr anched o%r anchggdgﬁlﬁ)y%hﬁgg{(ﬁ%ﬂat? %%@%&%%o&hﬁﬁﬁ%@é%ﬁé 'P wo CH2
groups may be repl acefiwhich- ol G- ursuthstitutedCar @onosubstituted by OH or

OA,
10 and pharmaceutically usable derivatives, solvates, salts and
@ stereoisomers thereof, including mixtures thereof in all ratios.
6. Compounds according to one or more of Claims 1 to 5,
15 in which

Het' a monocyclic saturated heterocycle having 1to 2 N
and/or O atoms, which may be mono- or disubstituted by A
and/or =0 (carbonyl oxygen),

and pharmaceutically usable derivatives, solvates, salts and

20
stereoisomers thereof, including mixtures thereof in all ratios.

7. Compounds according to one or more of Claims 1 to 6,
@ in which
25 A phenyl, which is monosubstituted by SO,NH,, SO.NA or
SO,NAA',

and pharmaceutically usable derivatives, solvates, salts and

30 stereoisomers thereof, including mixtures thereof in all ratios.

8. Compounds according to one or more of Claims 1to 7,
in which
35 A A unbranched or branched alkyl having 1-6 C atoms, in which one
or two CH, groups may be replaced by ~-CH=CH- and/or -C=C-

groups and/or 1-5 H atoms may be replaced by F and/or ClI,



groups and/or 1-5 H atons may be replaced by F and/or O, wnw *.:~~

| FUYi | A AN L~1AW o onrr~wwWYIE Wi r~lrAreAr™ir ror WO 2009/ 124653

PCT/ EP2009/ 002112 -84- and pharmaceutically usabl e derivatives, solvates,
salts and W PUR4EBners thereof, including mixtures th&dGPPHORYI2, 5t os.
5 9. Conpounds according to one or noreggt Cains 1 to 8, in which R

denot es benzofuranyl, benzothiazolyl, benzothiophenyl, imd-

azo[ 1, 2a] pyri di ne, quinolinyl, or furanyl, each of which is un- 10
substituted or nono- or disubstituted by A and/or Hal, or denotes pyridinyl
which is nono-, or disubstituted by A and/or Hal, 15 R2 denotes H, AlK,
Het', Cyc, AIkNH2, Al KNHA, Al kNAA ., AlkCOH . Al kOA Al kHet' | KQAI kOH,

Al KO CH2) MNAA' , Al kamrmapyﬁ%ﬂwaﬁg ‘Jﬁ’R’é@'&?&)ﬁﬂ&Yéte&é@&é@ not es

met hyl ene, et hyl ene, spiagkbffs tHutbyl Hkuding Mixlfoe ool Wil fies. V¢

denot es cycl opropane, cycl obutane, cycl opentane or cyclo C hexane, which may
be unsubstituted or nonosubstituted by OH 25 Hey' denotes a nonocyclic
sat ur ated heterocycle having, 1 to N and/or 0 atons, WHic may be nono- or
di substituted by A glr?(ﬂ?ﬁﬁ“— qCCRFHBA P OhR\RIdNgTe Qfdgl)sﬂﬂnﬂ ABt%s phenyl, which
I s unsubstituted or ﬁwﬂﬁzﬂbstitut ed by SO2NH2, S02NA or S02NAA', 35 A A
denot e unbranched or branched al kyl having 1-6 C atons, in which one or two
CH2 groups mR/ be redeacted banzofiialyl, benzothiazolyl, benzothiophenyl, imid-

azo[1,2a]pyridine, quinolinyl, or furanyl, each of which is un-
10 substituted or mono- or disubstituted by A and/or Hal, or

denotes pyridinyl which is mono-, or disubstituted by A and/or

e Hal,

15 R denotes H, Alk, Het', Cyc, AIKNH,, AIKNHA, AIKNAA’, AIkOH,
AIkOA, AlkHet', AIKOAIKOH, AlkO(CH2)mNAA’,
AlkO(CH,)mHet', AlkAr or AIKO(CH2)mAr,

20 Ak denotes methylene, ethylene, propylene, butylene, pentylene or
hexylene,
Cyc denotes cyclopropane, cyclobutane, cyclopentane or cyclo-
hexane, which may be unsubstituted or monosubstituted by OH,
25
He"" denotes a monocyclic saturated heterocycle having 1 to 2 N
and/or O atoms, which may be mono- or disubstituted by A
and/or =O (carbonyl oxygen),
30
Ar denotes phenyl, which is unsubstituted or monosubstituted by
SO,NH,, SO;NA or SO;NAA,
35 A A denote unbranched or branched alkyl having 1-6 C atoms, in

which one or two CH2 groups may be replaced by —-CH=CH-



WO 2009/ 124653 PCT/ EP2009/ 002112 -85 and/or -C=-C groups and/or 1-5 H
atons may be replaced by F and/or d, Hal denotes F, C, Br or I, 5 m
denotes 1, 2, 3, 4, n denotes O, 1, 2, 3, 4, and pharnaceutlcally usabl e
derivativeWO 2000/12468s, salts and 10 stereoi somers ther E6T/EPRRMEO0H1Ag

m xtures thereof in all ratios. 10. Coggpounds selected fromthe group 15
5-arriino-2-cyclopropyl -4-(5-nethyl furan-2-yl)thieno[2, 3-d] pyrim -

di ne- 6-carboxanmi de ("Al "), 5-am no-2-zycl opropyl -4-(6-nethyl pyrid
in-2-yl)thieno[2, 3-d]pyrim- dine-6- carboxam de("A2"), 20

5- ami no- 4- benzof u raand/oyl—CECegchmsramyblt hiSeld gtéms-rapheirepliadged -6 -

car boxam de(A"3"), @ (& 2-cycl opropyl 4-(4,5-d inmethyl furan-2-yl)th

i eno[ 2, 3-d] pyri- m d?ﬂ 06 Cl.car boxani de( " A4 )

5- am no- 2- cycl opr opyl - 4-furan-2-yl thieno[ 2, 3-d] pyri m di ne-6-car- 25
boxam de(A" 5").

5-am no- cyblad)propyueﬁetemFdﬂoBﬁoa} a] pyridin-2-ylthieno[ 2, 3-d] pyri -

m di ned6- car boxam de (" A6’

5- ani no- 4- beA¥ot hi az@ﬁthe?ILiéyél opropyl t hi eno[2, 3-d]pyrinidine- 30 6-
car boxam de ("A7"),

5-am no-4-f uban- 2-yl S’EU?FS?rQyﬂsﬁr ?’aﬁyl thieno[ 2, 3-d] pyrimd ine-6-car-
boxam de ("A8"), 5-am no-4-benzofuran-2-yl-2-methylsul fanylthieno[ 2,

3-d] pyr| m - 35 di ne-6-carboxam de s A9"), 5-arri_no-4-35- met hyl fu

ran-2-yl) - 2- net hyl suBRdppairmpeedical Iyma‘\gdermatlves, solvates, salts and

10 stereoisomers thereof, including mixtures thereof in all ratios.

Q 10.

Compounds selected from the group

15 5-amino-2-cyclopropyl-4-(5-methylfuran-2-yl)thieno[2,3-d]pyrimi-
dine-6-carboxamide ("A1"),
5-amino-2-zyclopropyl-4-(6-methylpyridin-2-yl)thieno[2,3-d]pyrimi-
dine-6- carboxamide("A2"),

5-amino-4-benzofuran-2-yl-2-cyclopropylthieno[2, 3-d]pyrimidine-6-

20
carboxamide(A"3"),
5-amino-2-cyclopropyl-4-(4,5-dimethylfuran-2-yl)thieno[2,3-d]pyri-
midine-6 —carboxamide("A4"),

5-amino-2-cyclopropyl-4-furan-2-ylthieno[2,3-d]pyrimidine-6-car-

25 boxamide(A"5").
5-amino-2-cyclopropyl-4-imidazo[1,2-a]pyridin-2-ylthieno[2,3-d]pyri-
midine-6-carboxamide ("A6"),
5-amino-4-benzothiazol-2-yl-2-cyclopropylthieno[2,3-d]pyrimidine-

30 6- carboxamide ("A7"),
5-amino-4-furan-2-yl-2-methylsulfanylthieno[2,3-d]pyrimidine-6-car-
boxamide ("A8"),
9-amino-4-benzofuran-2-yl-2-methylsulfanylthieno[2,3-d]pyrimi-

- dine-6-carboxamide ("A9"),

5-amino-4-(5-methylfuran-2-yl)-2-methylsulfanylthieno[2, 3-d]pyrimi-
dine-6-carboxamide ("A10"),



di ne- 6- car boxam de ("A10"), WO 2009/124653 PCT/ EP2009/ 002112 -86 2,

5-di am no-4-furan-2-ylthieno[ 2, 3-d] pyri m di ne-6-carboxamde ("A V), 2,

5-di am no- 4- (5-net hyl furan-2-yl)thieno[ 2, 3-d] pyri m di ne-6-car- boxam de
("Alla"), WwWO089124643n0- 4- be nzof uran-2-ylthieno[2, 3-d] PEAIERMNE2182car box-
am de ("Al2"), 5-am no-4-benzofuran-2-ygg2-pyrid in-3-ylthieno[2, 3-d]pyrimd
| ne- 6- car boxam de("Al 3"), 10

5-am no- 4- (6- et hyl pyridin-2-yl)-2-pyridin-3-ylthieno[2, 3-d] pyrim -

di e- 6- car boxam de("A14"),

2, 5- di ami no- 4- qui na|5-diafnind-UbiueareDyiBieHdle 3-dipgiimdife Gacdrbsramite (" A15") 15
5-am no- 2- (3, 5-di net hyI pyrazol - 1-yl)-4-furan-2-yl thieno[ 2, 3-d] pyri -

ni di ne- 6- car boxani &1 (‘ W 6" ), 2, 5-diami n o0-4-(5-nethylfuran-2-yl)th ie n

2, 3-d 6 , o '
R A L e e P
di ne- 6- car boxam debbxdxhitle) ("A1%a'gr ni no- 4- (5- met hyI furan 2-yl)-2-pyrazol - |
-ylth Beno[ 2, 3-d] p rTérlm- di ne- 6- car boxani de ("A

2, 5- di ami no- 4- ( 6- métshliapyinodi- be@qfw)atnhzﬁhblpzot?— mq&wrmdmew@n@rw 25

boxam’de("AZO") n wpe nzofu ra n-2-yl-2-mo rp h ol i n-4-ylthi e
nol2 3-d ]pyrlmgrnl %Q%charboxam de ("A21 "), 2, 5-diam no-4-(4,5-d

el 41 18 ) ATl o s o1 bt e RIEAARRAL)
carboxamide("A13"),

10 5-amino-4-(6-methylpyridin-2-yl)-2-pyridin-3-ylthieno[2, 3-d]pyrimi-
die-6-carboxamide("A14"),
2,5-diamino-4-quinolin-6-ylthieno[2, 3-d]pyrimidine-6-carboxamide
("A15")

15 5-amino-2-(3,5-dimethylpyrazol-1-yl)-4-furan-2-ylthieno[2,3-d]pyri-

midine-6-carboxamide ("A16"),
2,5-diamino-4-(5-methylfuran-2-yl)thieno[2,3-d]pyrimidine-6-car-
boxamide ("A17"),
5-amino-4-(6-methylpyridin-2-yl)-2-pyridin-2-ylthieno[2,3-d]pyrimi-
dine-6-carboxamide ("A18"),
5-amino-4-(5-methylfuran-2-yl)-2-pyrazol-1-ylthieno[2,3-d]pyrimi-
dine-6-carboxamide ("A19"),
@ 2,5-diamino-4-(6-methylpyridin-2-yl)thieno[2,3-d]pyrimidine-6-car-

25 boxamide ("A20"),
5-amino-4-benzofuran-2-yl-2-morpholin-4-ylthieno[2,3-d]pyrimi-
dine-6-carboxamide ("A21"),
2,5-diamino-4-(4,5-dimethylfuran-2-yl)thieno[2,3-d]pyrimidine-6-

30 carboxamide ("A22"),

20

5-amino-4-(4,5-dimethylfuran-2-yl)-2-pyridin-2-ylthieno[2,3-d]pyri-
midine-6-carboxamide ("A23"),
5-amino-4-benzofuran-2-yl-2-pyridin-2-ylthieno[2,3-d]pyrimidine-6-
carboxamide ("A24"),
5-amino-2-tert-butyl-4-furan-2-ylthieno[2,3-d]pyrimidine-6-carbox-
amide ("A25"),

35



m di ne- 6- car boxam de ("A23"), 5-am no-4-benzofuran-2-yl-2-pyrid i
n-2-yl thieno[ 2, 3-d] pyr|m|d I ne-6- 35 carboxam de ("A24"), 5- am' no-2-te

rt-butyl-4-fu ran -2-ylthien o2, 3-d] pyrimidi ne-6-carb o am de
("A25"), vwoz@@’y}%éi%m PCT/ EP2009/ 002112 -87 5-am PCT/EP2009/002112

i no-2-tert-butyl-4-(5-nmethylfuran-2-yl)g8ph-ieno[2, 3-d]pyrimid i ne-

6- carboxam de ("A26"), 5-am no-4-benzofuran-2-yl-2-methylthieno[2,

3-d] pyri m di ne-6-car- 5 boxam de ("A27" ) 5 ami n o- 4 fura n-2-y
I-2msthy|am| nothieno[2 3-d] ri midi n e-6-ca r- boxam de
("A28"), 5-anino- 45kmnmzm@m-bntwm-(z-msthwmﬁan-aqd)umenopﬁ dipytinpidiniemi d i ne-
6- car boxam de ("

5-am no-4- (4, 5-di ngf‘gﬂfp?)ﬁﬁrﬁwe’z(—‘ﬁﬁlh met hyl t hi eno[ 2, 3-d] pyrim- (r)

di ne- 6- car boxam de 5(3rA3d-4 2.vl-2 hvith dine-6-car-
5-am no- 4-furan- 2- yI 2- rret_r?epiz%fluéan% QI m]etQ’t lené)[IZ ]gylg'grl %?(- %m de

("A31" 25 15 boxamide ("A27")

5- 2-nmet h | f | - 2-yl ) thi 2,.3- i -

mi S,mng 6- Cgfboigrens eargp % ?yr n—ﬁ- -met glg%not\ﬁlgno?beng][pynml ILg%r éar-

5-am no-2-tert- bUtlS%) i %{rﬁ?g | pyridin-2-yl)thieno[2, 3-d]pyrimi-
Xz s

di ne- 6- car boxam de am no- 2- net hyl am no-4- (5-net hyl fura

n-2-yl)th ieno[ 2, 35G5rmﬂd-4nblenzdﬂu¢ar620ﬁ¢29mewwlmlr(oﬂ%ﬁobz3d]pyrlmldlne—
5-ami no- 2- (3-di met hyl am i nopr opyl am no) - 4- (5-nmet hyl fura n-2-yl)-

t hi eno[ 2, 3- d] pyr i nPdtaieoxamiledoRdd)de (" A35"), (r)

Shom 0agZ (& ot sy e R ahRAb it At o TR 0Bl 2

roxypropyla mi n ginel6/cart®idmideqya3et)i n-2-yl)th ien o

W 5-amino-4-furan-2-yl-2-methylthieno[2,3-d]pyrimidine-6-carbox-
amide ("A31"),

15 5-amino-2-methanesulfonyl-4-(5-methylfuran-2-yl)thieno[2,3-d]pyri-
midine-6-carboxamide ("A32"),
5-amino-2-tert-butyl-4-(6-methylpyridin-2-yl)thieno[2,3-d]pyrimi-
dine-6-carboxamide ("A33"),
5-amino-2-methylamino-4-(5-methylfuran-2-yl)thieno[2,3-d]pyrimi-
die-6-carboxamide ("A34"),
5-amino-2-(3-dimethylaminopropylamino)-4-(5-methylfuran-2-yl)-
thieno[2,3-d]pyrimidine-6-carboxamide ("A35"),

° 5-amino-2-(4-ethanesulfonylpiperazin-1-yl)-4-(5-methylfuran-2-yl)-

25 thieno[2,3-d]pyrimidine-6-carboxamide ("A36"),
5-amino-2-(3-hydroxypropylamino)-4-(6-methylpyridin-2-yl)thieno
d[2,3-d]pyrimidine-6-carboxamide ("A37"),
5-amino-2-(4-dimethylaminobutylamino)-4-(5-methylfuran-2-yl)-

20

30 thieno[2,3-d]pyrimidine-6-carboxamide ("A38"),
5-amino-4-benzothiazol-2-yl-2-methylaminothieno[2,3-d]pyrimi-
dine-6-carboxamide ("A39"),
5-amino-4-benzofuran-2-yl-2-(2-diethylaminoethylamino)thieno-
[2,3-d]pyrimidine-6-carboxamide ("A40"),
5-amino-4-benzol[b]thiophen-2-yl-2-morpholin-4-ylthieno[2,3-d]pyri-
midine-6-carboxamide ("A41"),

35



e ——

d[ 2, 3-d] pyri m di ne- 6- car boxam de ("A37"), 5-am no-2-(4-d

I met hyl am nobut yl am no) - 4- (5- et hyl furan-2-yl)- 30

t hi eno[ 2, 3-d] pyri m di ne- 6- car boxam de ("A38"),

5- ami no- 4- Wé&BY 4630l - 2- yI - 2- net hyl ami not hi eno[ 2, 3- d] F¥ITER2009/002112
di ne- 6- car boxam de ("A39"), 5-am no-4-bggonzofu ra n-2-yl-2-(2-di et hyl a
mi poet hyl a mi no)thie n o- 35 [2,3-d]pyrimdine-6-carboxam de
("A40"), 5-am no-4-benzo[ b]thiophen-2-yl-2-norpholin-4-ylthienof 2,

3-d] pyri- mdine-6-carboxam de ("A41"), WD 2009/ 124653 PCT/ EP2009/ 002112
-88 2-allyl am no- 5Zea‘rliylfannme(%anmﬂ&sﬂ(ﬁuneﬂmﬂu;dr?—ﬂ#yil)ﬂneﬁdm (Bd]ﬂyp’rymidm'eeli ne-

6- carboxam de ("A %2 é,45d|methylfuran2yl) (35d

i met hyl pyrazol -1 -yPy argo )Eq{T‘léiﬁd['% Jd] pyri rni di ne- 6- car boxani de (" A43"),

5- am no- 2- ( 3- be nz I ) t \n.h ie n o-
o p (3-be nzylaHB-400% ﬁmﬁmﬁﬁ?‘ 90y1)-84(8¥-bithdthyByraz¥l-1 )II)

5-am no- 4- ( 5- et hytHiene{R;Rd}pyrirmiding-g- éalmlamldle (JW482) n | -yl)propyl -

ani no] Hhi eno[ 2, 3-d] pyri ni di ne- 6- car boxani d

5-ani no- 2- (3- hydro qu@Qy?zmﬁa;ylaxxmonwaﬁymwm-&&nzetpvl)‘wrﬁnleML)th'eHO-

2,3-d di n

[5 am angrl[;n (Izngl %?%5@@%‘?%‘%@‘3‘8§|(mm] 4- (5- met hyl -

f 2-yl)th - -

5u;§1nno y 12ur;ﬁng[5@%@@%3?%’%“?@%@0@ BeSh%@rﬁeargzwﬁPeyl g roR cgr boxam de

("A48"), 2-allyl anan‘oncs]ﬂ'aem{a HIdlpyrimidingt®gaibdixanide (445" kno[ 2, 3-d] pyri mi -

di 64qgcarb d

5- ot nd%- (5ot hy BrAPER 23 ySroBraRMATROK 5B RPN 3PP - i ne- 6.
b d A51" ' "

g 2?§?)m_ 2-ep§ op- 2- gznﬁﬁﬂﬁ%’rﬁn'ﬁﬁ{feeﬁgag%% Hy(' N46

5-amino-2-[3-(2-dimethylaminoethoxy) propylamino]-4-(5-methyl-

furan-2-yhthieno[2,3-d]pyrimidine-6-carboxamide ("A47"),

15 5-amino-4-furan-2-yl-2-methanesulfonylthieno[2,3-d]pyrimidine-6-
carboxamide ("A48"),
2-allylamino-5-amino-4-(6-methyipyridin-2-yl)thieno[2,3-d]pyrimi-
dine-6- carboxamide ("A50"),
5-amino-4-(5-methylfuran-2-yl)-2-morpholin-4-ylthieno[2,3-d]pyrimi-

20 dine-6- carboxamide ("A51"),
5-amino-4-(6-methylpyridin-2-yl)-2-prop-2-ynylaminothieno[2,3-d]-
pyrimidine-6- carboxamide ("A52"),

° 5-amino-4-(6-methylpyridin-2-yl)-2-morpholin-4-ylthieno[2,3-d]pyri-

25 midine-6- carboxamide ("A53"),
5-amino-2-(3-benzyloxypropylamino)-4-(6-methylpyridin-2-yl)-
thieno[2,3-d]pyrimidine-6- carboxamide ("A54"),
5-amino-2-cyclopropyl-4-(5-fluoropyridin-2-yl)thieno[2,3-d]pyrimi-

30 dine-6- carboxamide ("A55"),

5-amino-2-(2-cyanoethylamino)-4-(6-methylpyridin-2-yl)thieno-
[2,3-d]pyrimidine-6- carboxamide ("A56") and
5-amino-4-(5-methylfuran-2-yl)-2-(2-morpholin-4-ylethylamino)-

25 thieno[2,3-d]pyrimidine-6- carboxamide ("A57"),



-
pyri m di ne-6- carboxam de ("A52"),
5-am no- 4- (6- net hyl pyridi n-2-yl)-2-norpholin-4-ylthieno[ 2, 3-d] pyri- 25
m di ne- 6- car boxam de ("A53"),
5- ami no- 2- VO-2984298xy pr opyl ami no) - 4- (6- et hyl pyri d i n- BCY{Ep2009/002112
t hi eno[ 2, 3-d] pyri m di ne-6- carboxam de g3 A54"), 5-am no-2-cycl op
ropyl -4-(5-fluoropyrid in-2-yl)th ie no[2, 3-d] pyrimi- 30 dine-6-
car boxam de ("A55"), 5-a m no-2-(2-cyanoethyla m no)-4-(6-nethyl pyrid
in-2-yl)th ieno- [2,3-d]pyrirriidine-6- carboxam de ("A56") and
5- am no- 4- ( 5- met hyand pharmacsutically (gable desivatives, solvaestdatsaand no) 35

t hi eno[ 2, 3-d] pyri mt%he?oﬁégrhe?s?{h%?égfmn%?ua(inéa\?rﬁxt?ufq&?l ~\W\, ~r}i§'@ﬂg‘§§o¥m 71n

nwi t YYW rrw. . w. . +\W ahaall
PCT/ EP2009/ 002112 -89- and pharnaceutically usabl e derivatives, solvates,

salts and stereoisoners thereof, including m xtures thereof in all ratios.
s 11. Proces$1for Proecegssdpothetprepadtionafmomptunas afttbe ffanmulad accarctor d- i ng

to ClaPms 1 to 10 an ar nageut. i cal usabl e deri vat.i ves, . alts, solvates,
tautomers and ster E@ﬂ@%ﬂé”@sﬁﬁﬁﬂ%ﬂé éh%rpmeémpa{l)ég%tplﬁ dSPﬁ'é(?fs“i??!for t he
preparation of a Cgﬁgéé"ét%ﬁ/a?és &Q@tomrgga'na dter Iu%?ﬁ%r?#ﬁ?ge‘?{f cHdtbclepy mula Il R

[l 15 in which RL € neani ng 1 ndicate I's reacted with
a conpound of the fedrnltgatl |1l 20 N, O 111 i0

10 for the preparation of a compound of the formula |, a compound of
the formula Il
1
R
k I
N
@)

15 ’

in which R has the meaning indicated in formula |, is reacted with

a compound of the formula Il

20
N 0]
W i
0
. 25 to give a compound formula IV
R1
' )
~ v
30 N
0

and the compound of the formula IV is reacted with a compound of

the formula V
35



(r) 25 to give a compound formula IV RL OIV 30 N O and the conpound of the
formula IVis reacted wwth a conpound of the fornmula V 35 WO 2009/ 124653

PCT/ EP2009/ 002112 -90 H2N(X,R2 V. NH 5 in which X and R2 have the neani ngs

i ndi cat ed W 200134453 |, to give a conpound of the fornBEHEVROR002{E2 N~ N VI

R2 Z NX 15 in which Zis an CH group,gghe OH group is optionally converted
into a reactive OH group or replaced by a hal ogen, and the conpound of the

formula VI is reacted with a conpound of the formula VII 20 NH2 VIl HS O

25 to give a compound of the formula VIII R 30 N
H,N X 2
R
NH
9 in which X and R? have the meanings indicated in formula [, to give

a compound of the formula VI

10 N I N VI
/ 2
) z N)\x’R
15 in which Z is an OH group,

the OH group is optionally converted into a reactive OH group or
replaced by a halogen,
and the compound of the formula VI is reacted with a compound of
the formula VII |

20

NH

/_<2vu

HS )

to give a compound of the formula VIl

N

HZN\“/\S | N/)\X/R2
0

VI

35 in which R', R? and X have the meanings indicated in formula |,



L

VIIT HZN~1.1 S - Rz Il NX O35 in which RlL, R2 and X have the neani ngs
indicated in formula |, WO 20091124653 PCT/ EP2009/ 002112 -91 and the

resul tant conpound of the formula VIl is subsequently cyclised to give the
conpound &¥O kéve/ites3rul a | and/or 5 a base or acid of tker/EemonudminR is
converted into one of its salts. 12. di canment conprising at |east one

conpound according to one 10 or nore Of Claims 1 to 10 and/or
pharmaceutically usable deriva tives, solvates, salts and stereoisoners

t hereof, including mxtures thereof in all ratios, and optionally

exci pi ents and/ or a’i‘féﬂMé%&éltarﬁ%oﬁépodrﬁi%ﬁﬁe%ﬂﬁﬂﬁ'\ﬂﬁ i§8GRSSHUhtly0 one or
nore of Clains 1 to 10 and pharnmaceutically usable derivatives, salts,

sol vat es, taut onercychsed tosgiee e sompoand lof tleoformiutecl udi ng mi xt ur es t her eof
in all ratios, for the preparation of a nmedicanent for the treatnent and/or
com 20 bating of cancer, tunmour growth, netastatic growh, fibrosis,
restenosis, HV infiggsd on, Al zheiner's, atherosclerosis, and/or for

pronotg ng wound healing. 14. Use according to Claim 13, where the tunour is
selected fromthe 25 group of tunours of the squanous epithelium the

bl adder, the stomach, the kidneys, of head and neck, the_ oesophagus, the
cer- vix, the thyrbbase Phélc'ﬂrﬂfé@@fq{@u'@h@ corMertedtinto %’P%Pf\'tsﬁﬁ@s-prostate,
the wurogenital tract, the |ynphatic system the stonmach, the larynx, the 30

lung, lung adenocarcinona, snmal | -cel | lung carcinong, pancreatic cancer,
gl i obl ast ome42. col Aledidafien® BBMpPERRYSAt |686tNROBIMpbUREP HECcording to one
10 or more of Claims 1 to 10 and/or pharmaceutically usable deriva-

tives, solvates, salts and stereoisomers thereof, including mixtures

thereof in all ratios, and optionally excipients and/or adjuvants.

15 13. Use of compounds according to one or more of Claims 1 to 10 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,

20 restenosis, HIV infection, Alzheimer's, atherosclerosis,

and/or for promoting wound healing.

14. Use according to Claim 13, where the tumour is selected from the
@ 25 group of tumours of the squamous epithelium, the bladder, the
stomach, the kidneys, of head and neck, the oesophagus, the cer-
vix, the thyroid, the intestine, the liver, the brain, the prostate, the
urogenital tract, the lymphatic system, the stomach, the larynx, the
30 lung, lung adenocarcinoma, small-cell lung carcinoma, pancreatic
cancer, glioblastoma, colon carcinoma, breast carcinoma, tumour
of the blood and immune system, acute myeloid leukaemia,
chronic myeloid leukaemia, acute lymphatic leukaemia, chronic
- lymphatic leukaemia.

15. Use of compounds according to Claim 10



b

of the blood and i mune system acute nyeloid | eukaema, chronic nyeloid

| eukaem a, acute |ynphatic | eukaem a, chronic 35 lynphatic | eukaem a. 15.
Use of conpounds according to Caim 10 WD 2009/ 124653 PCTI EP2009/ 002112 -92
and/ or phygbohdhssds! y acceptabl e salts and sol vat es t hgtgpp20090021 12
preparation of a nedi canent for the trggt ment of solid tunmours, where a
therapeutically effective anmount of a npound of the for 5 rrula | is

adm ni stered in conbination with a conpound fromthe group 1) oestrogen
receptor nodul ator, 2) androgen receptor nodul ator, retinoid receptor

nodul at or, 4) cytqf
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16. Use of compounds according to Claim 10 and/or physiologically

acceptable salts and solvates thereof for the preparation of a

15 medicament for the treatment of solid tumours, where a therapeuti-
cally effective amount of a compound of the formula | is adminis-
tered 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)

20 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.

17. Medicament comprising at least one compound according to one
or more of Claims 1 to 10 and/or pharmaceutically usable deriva-
tives, solvates and stereoisomers thereof, including mixtures
thereof in all ratios, and at least one further medicament active

30 compound.

18. Set (kit) consisting of separate packs of
(a) an effective amount of a compound of the according to one
35 or more Claims 1 to 10 and/or pharmaceutically usable
derivatives, solvates and stereoisomers thereof, including

mixtures thereof in all ratios,
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conpound of the according to one 35 or nore Clains 1 to 10 and/or
pharmaceutically usable derivatives, solvates and stereoi soners thereof,

i ncl udi ng wonzaauress3t hereof in all ratios, W 2009/ 1246BGTREI0EP2000/ 002112
-93- and (b) an effective amount of a fgyther nedicament active com pound.
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and
(b) an effective amount of a further medicament active com-
pound.
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