Benzazole analogues and uses thereof The present invention relates to ben7q7oles of the general
formula (I) or a salt or r physiologically functional derivative or a stereoisomer thereof, for use as a
medicament 5 The compounds of the invention are exceptionally useful for the treatment of disease;
associated with abnormal and hyperproliferation of cells in a mammal, especially humans In particular,
they are useful for the treatment of all forms of cancer. Furthermore a process of preparing said
benzawle derivatives is disclosed. 10 Background of the invention Protein ldnases play a central role
in the regulation of cellular functions, This include: processes like cell growth and division, cell
differentiation and cell death, but alsBREHOl:ABREMsEAL Brtdbemseficin kinases catalyze the
transfer of phosphate residues iron-ATP on target proteins which as a consequence of this protein
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physiological function. Depending on the.amino acid which becomes sphorylated hy a protein
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about 2C years for several of these 518 proteins it cou own that modifications in their related
gene sequencESREHFuSEiHkeY ata sl fedimheabmerind alhformsaioarensult in pathological changes
of the cellular agtiviiansf {heosessespasslingaateiRidnaie diiads e Rligdantrue for protein kinases
which are involved in cell proliferation and cell cycle 25 control, in survival of cells and cell death, in
tumor angiogenesis, and in formation of tumor metastases. Several so-called oncogenes are
pathologikally Beiiffedndedd@s:idveltiththeir protooncogenic form encode for protein kinases involved
in normal, physiological regulation of cell growth and division. 30 Since protein kinases are key
regulators of cRIPfERCkBRAS BRRiAcks ) talp 8w asataiiomedicshrian SuectionsitThis detludbey are
promising targptsckssdh Eldend] gpovethtankitiderape tielhgifiiésentiadon ail mAnYeatty Ghrarke galiscovery
projects in the pgrasesticairrystowithitha dedlinde il mrdulaip el ateinddases, T he

major focus is Rutr§eggy n&rotreé ellﬁlsnas shnvacglved in mflammat(l#nﬁldé:rancer, but besides this
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protein 35Icinases are ctarr%entp iScusSed as promising targets M alfitbatretan, KfRSE S BPSPRIEY the
tumor fieﬂétheﬂh‘%ﬁ%ﬁﬂ’éﬁﬁ%ﬂg@@gﬁ ihsiotares fisvasionak siyeue anfeharchy dbais iy siebogieaiket. In
addition, a grefnetimh &epéptioteim Kheaseiirhibitbrhateterores phiospatsisqhiase peidatingals
development. iRdROSAARR2IEISuERMROHISIS AT BINRL W IRIND SHRVRRS RN §5EE (ERidermal
Growth Factor%«aggg{frr Qr gf ;Qt% .VEIGF g/ascular Endothelial Growth Factor) receptor. All these
compounds have bee 8evel%pec]inm € 5 goal to specifically inhibit one particular protein Idnase,
for which there1&Sed R VRAT EFNETE RISIRRAt Shnspmm Ehes in hvmer hringsihsroratst 848 PdtAumor
progressiéh. Thespsrices phiskessesiafor k) pelendifemstibhécpidejc|ccqonitel, k2 e fisaiinruob(
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e presentin io enzazole derivative ich may be useful far inhibition 0 of protein
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which is causativpdytieetiio fotgpnetaiplogressivich atealavdvedataatlinmiilifargetrprndaic kivalke
inhibitorssvhickvitivitbledskivg eifferant penteimiNasesWRishaRbRkR S WOQLIR different
molecular mecm§ge%{sw&(_)r progression. As an example, such a compound could be an inhibitor of
tumor angiogenesis and, in addition, also a stimulator. of apoptosis. The concept of multi-target protein
Icinase inhibitdP§4& ﬁBWaHﬁgrB%‘Pgﬁ?ﬁoﬁifn PR elRacatlcadifier) SsneripHRichrére helinakato-
inhibitors" has e#vegasibhnsm geeediviod brptein\kimasssanud]ved inemir@plnphysiviGgieshieghBitdagy 6,
486-492, 2002cdihaisitheadpailiee are tO described, which, at the same time, inhibit several protein
Icinases,auhic I i eq i cular meghanism of tumor progression, namely
tumor anaeigoge%glsgig?l%g&% 1%%%193’8%5%2%& e?lg azole% é”'ﬁ %ﬁesc%"rl_%%%ggss m#a%%cler?ﬁ?bgﬁo?gp In
9924035 2- antHOBBH3GHRZSRUIS AP IR D SaLls he¥ T RIpBTS Wears ddiedsydlopmsméafin Das
et )..5 al., BiootberpedtiGigenis. e 3o 00y 2880ins dougndiscoay projtctBin g phiemiacntnal Lett 13,
2003, 2145-21#fnbary\IB0BE0LEEA0 hearifyidRomidoandbaraexrzaulasetrirminanydyibylyrates
are described as.| rf ' : gﬁ% Hﬁfﬁ' red, benzo-condensed heterocycles
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invention aie elidéntwroen fisld dep Ervd oneteinikinash inbibitrip(Civerre figesses hanel theaéxaeaglies of the

present application. Considering the lack of currently available treatment options for the majority of the




35 conditions associated with protein kinases like ABL1, ACV-R1, AKT1, AKT2, AKT3, 3 ARKS5,
Aurora-A, Aurora-B, Aurora-C, B-RAF, BRK, CDC42BPB, CDK1, CDK: CDK3, CDK4, CDK5, CDKS6,
CDK7, CDK9, CHK1, CK2, COT, CSK, DAPK1, EGF-11 EPHAI, EPHA2, EPHA4, EPHB1, EPHB2,
EPHB3, EPHB4, ERBB2, ERBB4, FAX FGF-R1, FGF-R3, FGF-R4, FGR, FLT3, 051(3-beta, HCK,
IGF1-R, lICK-beta, 5 epsilon, INS-R, IRAK4, ITK, JAIC2, JAK3, JNK3, KIT, LCK, LYN, MAPKAPKS5,
MEI MST4, MUSK, NEK2, NEK6, NLK, PAK1, PAK2, PAK4, PBK, PCTAIRE1, PDGFR alpha,
PDGFR-beta, PDK1, PIM1, PIM2, PKC-alpha, PKCZbetaI PKC-beta2, PKC-deltz PKC-epsilon,

PKC-eta, P P ~l 2, 56K,
S TSI R R 5’?“
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S02; Alndepéﬁd@myrreﬁﬁ@ﬁéntg'mo@m&“é% mS’é95P2°1 fisoprateito Niese, GRBEYS, - 'I‘Kh‘ﬁhsCOMP
9-ar nn_eyTDﬁﬂBQﬁlihlk? lfhidid-oN RBEEEn dridadR3B0D, whemnnwcam@m pointwhettachment
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mechanism of tumor progressxon As an example, such a compound could be an mlrnbltor
of tumor angiogenesis and, in addition, also a stimulator of apoptosis.

The concept of multi-target protein kinase inhibitors is a new approach although the idea of
developing “multiplex protein kinase inhibitors” has already been described by J. Adams et
al., Current Opinion in Chemical Biology 6, 486-492, 2002. Therein compounds are
0 described, which, at the same time, inhibit several protein kinases, which however all are
involved in one molecular mechanism of tumor progression, namely tumor angiogenesis.

In WO 2004085425 benzazoles are described as kinase inhibitors. In WO 9924035 2-
aminobenzothiazoles are described. These compounds have also been published in Das et
5  al., Bioorg. Med. Chem. I'.,ett 13, 2003, 2587-2590 and in Das et al., Bioorg. Med. Chem.
Lett 13, 2003, 2145-2149, In WO 2000061580 benzimidazolyl- and
benzoxazolylacetylaminopyridylbutyrates are described as integrin antagonists. In WO
9940072 ﬁve-membered, benzo-condensed heterocycles used as antithrombotics of are
described.
30
The object of the present invention is solved by the teaching of the independent claims.
Further advantageous features, aspects and details of the invention are evident from the
dependent claims, the description, the figures, and the examples of the present application.
Considering the lack of currently available treatment options for the majority of the
15  conditions associated with protein kinases like ABL1, ACV-R1, AKT1, AKT2, AKT3,



-CF3, -OCH3, -0CF3, alkyl, cycloalkyl, alkoxy,allcylamino, -NR2CORG6 halogen, -OH, -SH, allcylthio,
haloalkyl, haloallcyloxy, aryl or heteroaryl; Rsindependently represents H, alkyl, cycloalkyl, -CORS,
-SOR6, -S02R6, -CN hydroxyalkyl, haloaLkyl, haloalkyloxy, aryl, or heteroaryl; R68 independently
represents H, allcyl, cycloallcyl, -NR8NR2R9, -ONR8R9 -NR8OR9, aryl or heteroaryl; R6independently
represents H, alkyl, cycloalkyl, -NR8R9, -NRBNR2R9, -ONR8R9 -NR8OR®9, aryl or heteroaryl;
11.2independently represents H, alkyl, cycloallcyl, or alkoxy; ;R8independently represents H, alkyl,
cycloallcyl, -COR.6, -SORs, -S02128, haloalkyl haloatkyloxy, aryl or heteroaryl; R9independently

represents H, aRerk, CYQIRRH|, &&?@B‘S%Eraéozé'm*ﬁ'oﬁﬂfd' %E%% é‘f% egigroaryl
independently re esents one of the following groups: N i AO R12 R15 ---CI AO R12
R15 R13 R14CDK3, CDK4, CDKS, CDKé6, CDK7, CDK9, CHK 1, CK2, COT, CSK, DAPK1, EGF-R
EPHAI, EPHA2, EPHA4, EPHB1, EPHB2, EPHB3, EPHB4, ERBB2, ERBB4, FAK
FGF-R1, FGF-R3, FGF-R4, FGR, FLT3, GSK3-beta, HCK, IGF1-R, IKK-beta, IKK
5 epsilon, INS-R, IRAK4, ITK, JAK2, JAK3, JNK3, KIT, LCK, LYN, MAPKAPKS, MET
MST4, MUSK, NEK2, NEK6, NLK, PAK1, PAK2, PAK4, PBK, PCTAIRE!, PDGFR
alpha, PDGFR-beta, PDK1, PIM1, PIM2, PKC-alpha, PKC-betal, PKC-beta2, PKC-deltz
PKC-epsilon, PKC-eta, PKC-gamma, PKC-iota, PKC-mu, PKC-theta; PKC-zeta, PLK1
PRK1, RET, ROCK2, S6K, SAK, SGK1, SGK3, SNK, SRC, SRPK2, SYK, TGFB-R1
0 TIE2, TSF1, TSK2, TTK, VEGF-R1, VEGF-R2, VEGF-R3, VRK 1, WEE!, YES, ZAPT(
especially with protein kinases like EGF-R (cell proliferation), ERBB2 (cell profiferation}
PDGFR (cell proliferation), FLT3 (cell proliferation), Aurora-A (cell cycle control)
Aurora-B (cell cycle control), IGF1-R (apoptosis), VEGF-R2 (angiogenesis), VEGF-R’
(angiogenesis), TIE2 (angiogenesis), EPHB4 (angiogenesis), FAK (metastasis), and SR(
5 kinase (metastasis), there is still a great need for new therapeutic agents that inhibit thes:
protein targets.
Herein described benzazole derivatives are a new group of protein kinase inhibitors whick
show differential inhibition of protein kinases, each of which can be assigned to one of the

four molecular mechanism of tumor development.

The present invention relates to compounds of the general formula (I) or a salt or ¢

physiologically functional derivative or a stereoisomer thereof,
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formula (I)
v wherein
the substituent —Y-R' is attached to the 5- or 6-position of the benzazole;
X indcpendéntly represents S, O, SO, or SO;;
Y independently represents S, O, NR?, 8O, or SO5;
A independently represents «-CO-, «CS-, «80-, «80;-, «CO;-, «-CONR’-,

! ENR}CO-.  «NR¥ONRY.. o wRéron. « N8B % . amnmn



N'R17w2 .40R15,R1R13N1 R51NR R5iN,R1I2NIR14 w2 5

4
«—ONR*CO-, or +-NR3S0,-, where < indicates the point of attachment to R*;

R?  independently represents H, alkyl, cycloalkyl, -COR®, -SOR®, -SOR®, -CN,
hydroxyalkyl, haloalkyl, or haloalkyloxy;
R’ independently represents H, alkyl, cycloalkyl, aryl, or heteroaryl;

;R independently represents H, -COR®, -CO,R®, -SOR®, -SOR®, -SO4R®, -NO;, -CN,
-CFs, -OCH;, -OCF;, alkyl, cycloalkyl, alkoxy, -NH,, alkylamino, -NR’CORS
halogen, -OH, -SH, alkylthio, haloalkyl, haloalkyloxy, aryl or heteroaryl;

R’  independently represents H, alkyl, cycloalkyl, -CORS, -SOR®, -SO.R® -CN,
hydroxyalkyl, haloalkyl, haloalkyloxy, aryl, or heteroaryl;

) R®  independently represents H, alkyl, cycloalkyl, -NR®NR?R’, -ONR'R’
-NRPOR?, aryl or heteroaryl;

R®  independently represents H, alkyl, cycloalkyl, -NR*R’, -NR®NR’R’, -ONR’R’,
-NR80R9, aryl or heteroaryl;
R’ independently represents H, alkyl, cycloalkyl, or alkoxy;

;RS independently represents H, alkyl, cycloalkyl, -COR6, -SORS, -SO,RS, haloalkyl,

haloalkyloxy, aryl or heteroaryl;
R® independently represents H, alkyl, cycloalkyl, -COR®, -SOR®, -SO,R®, haloatkyl,
haloalkyloxy, aryl or heteroaryl;
R! independently represents one of the following groups:
* R‘IZ * R12 * R‘!Z
N N R13 o RTS N N R1
N R‘M N R14 R1 7/ R1'
R15 R15 R15
* * RS * R12
!
N™ S N\ 12 N N 12 N™ S A\
A J o= A A A
R N N\ 5 R N N R N Z
R




where * indicates the point of attachment; Zindependently represents 0, NR8, or S; le2 independently
represents H, halogen, nitro, trifluoromethyl, alkyl, aryl, heteroaryl, - NR8aR9a, or -X2R16; 5R8a
independently represents H, alkyl, cycloalkyl, -COR6a, -S012.6, -S021R6, haloalkyl, haloalkyloxy, aryl

or heteroaryl; R9a independently represents H, alkyl, cycloalkyl, -COR6a, -SOR6, -S02R6, haloalkyl,
haloalkyloxy, aryl or heteroaryl; R13 independently represents H, halogen, nitro, trifluoromethyl, alkyl,
-NR8aR9a, or -X2RI6; R14 independently represents H, halogen, nitro, trifluoromethyl,
Neale or -X2R16; R15 mdep;endently represents H, halogen, nitro,

aryl, heteroaryl,
alkyl, aryl, heteroaryl
trifluoromethyt—atky
halogen, n|trc

represents a - fHZ- -OO
-SO2NR8-, -NR8SO®- IR8a\,
-S02R6, -OCH3, l0filydroxyalky/

R19 LR" RR®

where * indicates the point of attachment;

Z independently represents O, NRS, or S;

R'?  independently represents H, halogen, nitro, trifluoromethyl, alkyl, aryl,
heteroaryl, -NR*R™, or -X°R'®;
5 | R® independently represents H, alkyl, cycloalkyl, -COR®, -SOR®, -SO.R®,
haloalkyl, haloalkyloxy, aryl or heteroaryl;
R independently represents H, alkyl, cycloalkyl, _COR® -SOR®, -SO.RS,
haloalkyl, haloalkyloxy, aryl or heteroaryl;
R}  independently represents H, halogen, nitro, trifluoromethyl, alkyl, aryl,
0 heteroaryl, -NR¥*R*, or RS
R  independently represents H, halogen, nitro, trifluoromethyl, alkyl, aryl,
heteroaryl, -NR*R®, or -X*R'S;
R  independently represents H, halogen, nitro, trifluoromethyl, alkyl, aryl,
heteroaryl, -NR**R%, or -X*R'S,
5 R' independently represents H, halogen, nitro, trifluoromethyl, alkyl, aryl,
heteroaryl, -NR¥R*, or -X*R'¢;
x? independently represents a direct bond, -O-, -CH;-, -0OCO-, carbonyl, -S-,
-SO-, -80,-, -NRCO-, -CONR®-, -SO,NR®-, -NR*SO,- or -NR®-;
R independently represents H, alkyl, cycloalkyl, -SORG, -SO,R®, -OCH;,
20 hydroxyalkyl, haloélkyl, haloalkyloxy, or one of the following groups:
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cis), 0, R18 m *7L'x' 0O,R18 M Um R18 %R19 *'dot., 1 4, * ...L.,......... "L.*..L% NO N-L

.. L% NOise | ,0
6
« ANCON */L\N */L\Xa
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m
< s ~
l\/N O« I\/N O s l\/N
R18 ﬁ R “R19
ﬁm m
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where * indicates the point of attachment;

m independently represents an integer from 1-3;

L is absent or represents a divalent linkage group selected from alkylen,

cycloalkylen, heterocyclylen, arylen, or heteroarylen, wherein one or

more of the (-CHz-) groups may be replaced by an oxygen ora NR?, and

wherein one or more carbon atoms may be independently substituted by

one or two substituents selected from halogen, hydroxy, alkoxy, halo-

alkyloxy, phoshonooxy, or phoshonooxyalkyl;

X3 independently represents —~COOH, -COQalkyl, -OH, -SH, -SO3H, or

-SO.NRRY

R'® independently represents H, phosphonooxy, or phosphonooxyalkyl;
RY independently represents H, alkyl, cycloalkyl, alkylamino, or alkoxy;



R18 *L --- p% ,0Ri. ...... LN nN R18 ..0oli:-. .0 Ris where * indicates the point of attachment; m
independently represents an integer from 1-3; L is absent or represents a divalent linkage group
selected from allcylen, cycloalkylen, heterocyclylen, arylen, or heteroarylen, wherein one or 5more of
the (-CH2-) groups may be replaced by an oxygen or a NR8, and wherein one or more carbon atoms
may be independently substituted by one or two substituents selected from halogen, hydroxy, alkoxy,
haloalkyloxy, phoshonooxy, or phoshonooxyalkyl; X3 independently represents -COOH,
-000alkyl, -OH, -SH, -S031-1, or 10-SO2NR8R9; R18 independently represents H, phosphonooxy, or

phosphono ﬁﬁgl Bi%gs A%ﬁ%@?&%ﬁg@&iﬁ%ﬁ%@cﬁ&mkw alkylamino, or alkoxy; 7 with

the proviso Iowmg compoun

N[6-(6,7-Direhdyr-dimethexianplis-4titrsharlerrndeazetimol3id hirphedmgtamide

N46-(6,7-Diggiaxy-Buinalited-ylaientadyaral2nbla-Reny meaiamnidaniid 6x- 6
(6,7-Dimethoxy- qumolln -4-yloxy)-5-fluoro-benzothiazol-2- yl]- - hen¥‘%§ plonarnlde

[6-(6,7-Dimeth&imerprstr flauerd-Bursshsasinzpli vt 3rser Mﬁmﬂﬁ%cetamlde

2-(3,5-Bis-trifjuromatiuhobe i A6H ok g aiasybentottiazét-2-yl1-2-(3-trifluoromethyl-
yloxy)-5-fluor enzothlaz,ol

2-(2-Chloro- B Qo?ﬁﬂ?é‘ﬂ’ﬂﬂzﬁ%r%cﬁ f%‘%%"‘f”&‘?ﬂ?im%‘f}‘&ﬂ.%ﬁﬁ T RO SR ihiazol-2-y 1]-

acetamide; wmﬁwmp-bémm&gmmmﬂeﬂ%@hlbr@émﬂbmhédl@h@ﬂ-)amw
preferably O ranched ha ranched

C2-Cé6- alken& gér’%s#fﬁnear S btanc ed ég%%%tﬁ@%% %gré%p \%/%%E?ggn %gés%%égltuted by one or more
substituents 3 afbg @%@%ﬁ'sﬁ@d@ﬁr@wﬁ&dm@egﬂﬁéﬁwm Te-Tiaaliba, @ﬁb@a’fﬂdyfrom the
group cgmprj pgmcﬁgm%ﬁgﬁ%ﬁ% o%l‘e'? b (GhlAl o fildar G e &!ak?ecﬁc én H2,

“CH=CH.CH3 CAHS CH2 CH(CH %51 CH3 gc

-051-111, C@flalli%eaf(ﬂhi’ﬁ@‘*@ﬂ\@)gﬁ'a&‘ﬂﬁ’ f)‘; H2,

_CH=CH-C2Hihst@idfGR3)2, -CH2-CH=CH-CH3, CH CH CH CH2 C2114CaCH -CC-C2H5,

‘CH2-CC-CHRs Gyl GG bt G CHIGRY S A2 b GG 6aHE: gronp

-CH2- CH(CH%E %#]CH?@ GH(CHRRHC(CELRR 02@3 % 3)3@%;’@@-@142 CH2,
: <

-CH=CH-C3T 3, -CH2:C i‘%EBCZé S&ng_l (gﬁ%ﬁéq:%
2 C

_C11H-CH=CcH(eHR Epi=cHEGEEHeCHS™
-CH=CH-C(CHB €t L CHER(Sg)2, @@@H:&P@ (CHFy2R s, -CHz-C(R)3, -C3(R )y,

-CoHs-C(R Y3, ~CoHy-CH=CH,, -CH=CH-C,Hs, -CH=C(CHjs),, -CH-CH=CH-CHj,
-CH=CH-CH=CH,, -C,H,-C=CH, -C=C-C,Hj;, -CH,-C=C-CHj3, -C=C-CH=CHa,
-CH=CH-C=CH, -C=C-C=CH, -C,H4CH(CH;);, ~-CH(CH;)-C3H,, -CH,-CH(CH3)-C,H;,

0 -CH(CH;)-CH{CHs);, ~C(CHj),-CaHs, -CH2-C(CHs)s, -C3He-CH=CHo,
-CH#CH-C3H7, -C2H4-CH=CH-CH3, -CHz-CH=CH-C2H5, -CHz-CH=CH-CHmCH2,
-CH=CH-CH=CH-CHj;, -CH=CH-CH,-CH=CH,, -C(CH;)=CH-CH=CH,,
-CH=C(CH3)-CH=CH,, -CH=CH-C(CH3)=CH,, -CH;-CH=C(CH;)2, C(CH;y=C(CHj),
-C3Hg-C=CH, -C=C-C3H;, -C;Hs-C=C-CHj, -CH,-C=C-CyHs, -CH,-C=C-CH=CH,, -CHe-

5 CH=CH-C=CH, -CH,-C=C-C=CH, -C=C-CH=CH-CH;, -CH=CH-C=C-CH;,
-C=C-C=C-CHjs, ~C=C-CH,-CH=CH;, -CH=CH-CH,-C=CH, -C=C-CH,-C=CH,
-C(CH3)=CH-CH=CH,, -CH=C(CH;3)}-CH=CH,, -CH=CH-C(CH3)=CH,, -C(CH;~=CE-
C=CH, -CH=C(CH3)-C=CH, -C=C-C(CH;)=CH,, -C3Hs-CH(CH3);, -C2Hs-CH(CHy)-
C»Hs, -CH(CHj)-CsHy, -CH,-CH(CH;3)-C3Hy, -CH(CH3)-CH,-CH(CH3),, -CH(CHz)-

30  CH(CHa)-CoHs, -CH,-CH(CH3)-CH(CHz);, -CHz-C(CHaz)-CoHs,  -C(CHaj),-CsHy,
-C(CH3),-CH(CH3);, -CH4-C(CH3)s, -CH(CH3)-C(CHj)s, -CqHyp-CH=CH,, -CH=CH-
C4H9, -C3H6-CH“CH-CH3, “CHZ-CH=CH-C3H'], -C21'14~CH=CH-C2H5, -CHz-
C(CH3)=C(CHs),, -CoHs-CH=C(CHjs),, -C4Hg-C=CH, -C=C-C4Hy, -C3He-C=C-CH;,
-CH:-C§C-C3H7, -CzH;;-CEC*Csz;

35
R' independently represents H, -CO,R™, -CONHR™, -CR7O, -SO;NR", -NR"-CO-



C3H6-C-reCH, -07-C-C3H7, -C2H4-C-C-CH3,-CH2-0---C-CH=CH2, -CH2- CH=CH-CECH,
-CH2-C=-C-CE-CH, -C-C-CH=CH-CH3, -CH=CH-CraC-CH3, -0-a:C-CC-CF13, -C:=-C-CH2-01=CH2,
-CH=CH-CH2-07"--CH, -0-=-C-CH2-CaCH, -C(CH3)=CH-CH=CH2, -CH=C(C13)-CH=CH2,
-CH=CH-C(CH3)=CH2, -C(CH3)=CHOssai, -CH=C(CH3)-CECH, -0-----C-C(CH3)=CH2,
-C3H6-CH(CH3)2, -C2H4-CH(CH3)- C2H5, -CH(CH3)-C419, -CH2-CH(CH3)-C3H?7,
-CH(CH3)-CH2-CH(CH3)2, -CH(043)- 30 CH(CH3)-C2F15, -CH2-CH(CH3)-CH(CH3)2,
-CH2-C(CH3)2-C2H5, -C(CH3)2-C3H7, -C(CH3)2-GH(CH3)2, -C2H4-C(CH3)3, -CH(CH3)-C(CH3)3,
-C4H8-CH=CH2, -CH=CHC4H9, -C3116-CH=CH-CH3, -CH2-CH=CH-C31-17,
-C21-14-CHbapuiedHN Qg FNR CRSlaprlealyl aP3R - c5PmaBpik ciermsl. 2l slematiah tON,
-CH2-CEC-GBHY, eG:2b4lle ~EnfitidBy B SalByhatondic pllken ) 2; €802 -RHloalkylthidRhySo alkyl,

-S02-alkyl, -NRirstyRnaltorhinG Mafli, XCARYEMRAIBIGEYhrAll QUG bardH, -SH, alkylthio,
hydroxyalkyl, hydroxyalkylamino, halogen, haloalkyl, haloalkyloxy, aryl, arylalkyl or heteroaryl; 5R"

independently represents H, haloalkyl, hydroxyalkyl, allcyl, cycloalkyl, aryl, heteroaryl or aminoalkyl; an
aIkernesgroéJ d%@@%ﬁﬁmsﬁﬂ@#m%%m@%lﬁl@%éy %?@?ﬂb?y‘&%}?é%\?@?’branched
chain of one dodmwmedklyghn atoms, a linear or branched C2-C6-alkenylene or a O linear or branched
C2-Cé6-allcynylene group, which may be substituted by one or more substituents R'; a cycloallcylene

group denotes a,diyalent non-aromatic, rin stem containing ghree tq eight carbon atoms, preferably
four to eight ?:%r%g)ﬁY eéjt%fgﬁg‘?\]/v?]eenr%ms 8%161:"8% ﬁ%l}glr%e%rf? 08 (%’ﬁgo@gggh%}i@?ﬁep f?r?era%ﬁr ag‘éng%bstituted
by a group EQEPHEFRFS chpinsef eno o QveFaPaetniiss tinrPabanshetierts é’?ﬁ Brdup
denotes @& 3 fin8ameniirenchkdiai€htdligeytogcionpn esin atisyg beupibshioted drtains at lewst one
hetematom sgfggiagddtore0, N, and S, wherein the 0 heterocyclylene group may be fused to another
non-aromatic ring and may be substituted by one or more substituents R', wherein R' is as defined
above; an arylene group denotes an aromatic divalent group having five to fifteen, carbon atoms,

which may b& SYBSHKHLERE R SeRotie 3 THE L MOFATOmARH H ) SYRIER LR BN EE inatic
ring, where Réighasaleimetmbopmierdbdyefonr e pighiroabatentims, pdiseie - @r Barenitbeed

heterocyslic grebihWhish 60 MaifsRHLRSE RABHAIRH BI0NSseip L & fHeMOONS a5d, SOyh&Tain the

heterocyclylegﬁgr%u edg %? (9] other aromatic ring and may be substituted by one or more O
substituents R’, Mer{;?r%}g% asqgle I above; a cycloalkyl group denotes a non-aromatic ring system

containing three to eight carbon atoms, preferably four to eight carbon atoms, wherein one qr more of
tho carbon atbTRTPRE YIS i 6o TSLT et By ELFBNETES EXVLR bFSoSE SEs ROBPR-. 1
being as .5 defingdeliokesoiiteifi3=Clpay cinal leytresisineseheayyedefsate et framd thevgrawncthmprising

-CyCIO_C%HS’Hgt\é%gicﬁfjfélh%’ é?&%oﬁg)a?/%%’ ARG aSXCIRGand %‘isng and may be substituted

by one or more substituents R, wherein R’ is as defined above;

an arylene group denotes an aromatic divalent group having five to fifteen carbon atoms,
which may be substituted by one or more substituents R°, and may be fused to another
5 aromatic ring, where R is as defined above;

a heteroarylene group denotes a divalent 5- or 6-membered heterocyclic group which
contains at least one heteroatom selected from Q, N, and S, wherein the heterocyclylene
group may be fused to another aromatic ring and may be substituted by one or more

0 substituents R’, wherein R’ is as defined above;

a cycloalkyl group denotes a non-aromatic ring system containing three to eight carbon
atoms, preferably four to eight carbon atoms, wherein one or more of the carbon atoms in
the ring can be substituted by a group E, E being O, 8, 80, 80;, N, or NR™", R" being as
5 defined above; the C;-Cg-cycloalkyl residue may be selected from the group comprising
-cyclo-CsHs, -cyclo-C4H;, -cyclo-CsHy, -cyclo-CgHyj, -cyclo-CsHis, -cyclo-CgHis,



9 morpholine-4-yl, piperazinyl, 1-alkylpiperazine-4-y1; an alkoxy group denotes an 0-alkyl group, the
alkyl group being as defined above; the alkoxy group is preferably a methoxy, ethoxy, isopropoxy,
t-butoxy or pentoxy group; 5 an allcylthio group denotes an S-alkyl group, the alkyl group being as
defined above; an haloalkyl group denotes an alkyl group which is substituted by one to five halogen
atoms, the allcyl group being as defined above; the haloallcyl group is preferably a 0
-CRI(R10)2,-CRI(R1m)Rio", _c2alb5, -0-12-C(RI153, -C1-12-CRI(Ri52, -012- CRI(Rnitir, -C3(R1)7, or
-C2H4-C(RI)3, wherein RI, Riff, -lo- x represent F, GJ, Br or |, preferably F; a hydroxyallcyl group

denotes an HO-alkyl grot;é) the alkyl gro g being as defined above; 5 an haloalkyloxy group denotes
an alkoxy ng@ﬁ 9 T 3 atoms, the alkyl group being as defined

above; the haloallcyloxy group is preferably a -0C(R1)3, OCRl(R1052 _oceotne, -0c2(lec.s, )

0C112-ClRh LRCHE el 3o ORI Bolf B o2 rg@o BOCABt i Bkl 1eC 0
represent F, Cl Br or ]I%g)referramgl a h&droxg&f}xgaméno potesran O aIIc(): 2-N- group or
HO-alkyl-N groﬁéﬂ% gro elng A d Bo an aff&/% Mmo g¥(% énotes an
FIN- alkyfl; or N-dialkyl group, the alkyl group being as deflned above; a halogen group is fluorine,

chlorine, broamninikyithiogivep férates ey Brakyl gemptebeaikyiqmatchgnog pshizfimgl fibevig fifteen carbon
atoms, which can be substituted by one or more substituents R', where R' is as defined above; the aryl

group is preferaﬁg/ gl%rergédglg xf%t 0- C6§lk1 Fmtlﬂ WEGE 4B 9&, F%ealﬁy%)qlv %ejhthyl

1- anthraceny or or exa S oup can e se ec rom a ole

thiazol-2-yl, mfa%ﬂhaﬁuiﬂ.m ORI alicyl SEPiR RREST PB%
oxazol-40yl, oRRIYRENS, isookRASRIVRISooxER Dy |5©er(i@l’%}yl 1@&@&5@3&%& 340 Hb:2,4-

oxadiazol-5- @Rlﬂ@@%édla@g{i@ﬁ)q , dr 25rpxedEs lvdteih, R W, RIAIR20kgndschiddc S Bhirgiazol-5-yl,
isothiazol-3- ﬁ l% zbql -4-yl, isothiazol-5-yl, 1,2,5-thiadiazol-3-yl, 1- imidazolyl, 2-irnidazolyl,

1,2,5-thiadiazo 4-imidazolyl, 1-pyrrolyl, 2-pyrrolyl, 3- pyrrolyl, 2-furanyl, 3-furanyl, 2-thienyl,
3-thienyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, 2- pyranyl, 3-pyranyl, 4-pyranyl, 2-pyrimidinyl, 4-pyrimidinyl,

5-pyrirnidinyla bydcs2ysiicg ek geppipd dodE- gyt eseun, sheidliey) groupybiieg avyds flagd dtiavény |,
2-pyraziyl, 1- 0 pyrazolyl, 3-pyrazolyl, 4-pyrazolyl, 1,2,3-triazol-4-yl, 1,2,3-triaw1-5-yl,

1,2,4-triazol-3- %f@@ =2-V. zinyl,
carbazolyl, p%g#g%ék?]ﬁ%% ?Ey #gﬁgeﬁ Lgy éééliml&gﬂ %ﬁ;%}uﬁﬁ(fé ?196% Ellr??ﬁ Iyl é%%’l&? v
1-isoindolyl, $9%SindSIFHILISERHAN - f’sso §8|n ﬁgﬁiﬁ%lﬁ%ﬂn’&oﬂﬁﬁr@ ﬁd’ollnyl
4-indolinyl, 5-RGRY, 6-PaBHIEH 7zmdo+mgmbénza;b’ﬁ uraRf:GeNeofuRGHREBEhzotHisTkazane,
benzotriazol-ty 1 étigotimrel-¢n1 etipifiiazocsyl henzadmpedR/)honeasiiordl Y, '
benzotri;ginemg%gg&[p]t@mpwlpgg% qazolyl benzothiazolyl, quinazolinyl, quinoxazolinyl,

cirmoline, quindlinyl, tetrahydroqliinolinyl, isoquinolinyl, or tetrahydroisoquinolinyl,purine, phthalazine,
pteridine, thiatetroavaindene, thiatriazaindene, isothiazolopyrazine, isothiazolopyrimidine,
pyrazo|otriazifnéy@ogyp&gdmﬁyﬁrﬁam¢m‘@amdﬁ@aﬂuaﬁﬁﬁcm@wﬁﬁ@in&ylrmabmpwidme,
imidazolotriazikg| phegsleitiaandsfideddbpyeidine, triazolopyrazine, triazolopyrimidine,
triazolopyridazine group. This heterocyclic group can be substituted by one or more substituents R’,

wherein B" is 45 AefiaRE:d0AYEp denotes an HN-alkyl or N-dialkyl group, the alkyl group being as
defined above;

a halogen group is fluorine, chlorine, bromine, or iodine;

10 an aryl group denotes an aromatic group having five to fifteen carbon atoms, which can be
substituted by one or more substituents R, where R is as defined above; the aryl group is
preferably a phenyl group, -0-CgHs- R, -m-CgHs- R, -p-CgHy- R°, 1-naphthyl, 2-naphthyl,
1-anthracenyl or 2-anthracenyl;

35  a heteroaryl group denotes a 5- or 6-membered heterocyclic group which contains at least

one heteroatom like O, N, S. This heterocyclic group can be fused to another aromatic ring.



15 a phosphonooxy group is -0-P(=0)(OH)2 or a salt thereof; a phosphonooxyalkyl group denotes an
-alkyl-O-P(=0)(OH)2 group or a salt thereof, alkyl being as defined above. 11 formula (Ia) wherein the
substituent -118-R18 is attached to the 5- or 6-position of the benm7ole; 5 Xaindependently represents
S, 0, SO, or SO2; 'seindependently represents S, N122, SO, or SO2; Aaindependently represents
*-CO-, 4-CS-, +-SO-, +-S02-, 4-002-, 4-CONRS8-, 4--NR8CO0-, +-NR8CONR9-; +-NR8CO00-,
<-NR8NR8CO0-, +--NR80CO0-, +-ONR8CO-, or i-NR8S02-, where 4- indicates the point of attachment to
R3; 0 1238independently represents one of the follgying groups: N. I .- Ri2 R13a R13 Ril R12 R11

RISRII N For example, this group can be selected from a thiadiazole, thiazol-2-yl, thiazol-4-yl,
thiazol-5-yl, isothiazol-3-yl, isothiazol-4-yl, isothiazol-5-yl, oxazol-2-yl, oxazol-4-yl,
oxazol-5-yl, isooxazol-3-yl, isooxazol-4-yl, isooxazol-5-yl, 1,2,4-oxadiazol-3-yl, 1,2,4-
oxadiazol-5-yl, 1,2,5-oxadiazol-3-yl, 1,2,5-oxadiazol-4-yl, 1,2,4-thiadiazol-3-yl, 1,2,4-

5 thiadiazol-5-yl, isothiazol-3-yl, isothiazol-4-yl, isothiazol-5-yi, 1,2,5-thiadiazol-3-yl, 1-
imidazolyl, 2-imidazolyl, 1,2,5-thiadiazol-4-yl, 4-imidazolyl, 1-pyrrolyl, 2-pyrrolyl, 3-
pyrrolyl, 2-furanyl, 3-furanyl, 2-thienyl, 3-thienyl, 2-pyridyl, 3-pyﬁdy1, 4-pyridyl, 2-
pyranyl, 3-pyranyl, 4-pyranyl, 2-pyrimidinyl, 4-pyrimidinyl, 5-pyrimidinyl, pyrid-2-yl,
pyrid-3-yl, pyrid-4-yl, pyrid-5-yl, pyrid-6-yl, 3-pyridazinyl, 4-pyridazinyl, 2-pyrazinyl, 1-

0 pyrazolyl, 3-pyrazolyl, 4-pyrazolyl, 1,2,3-triazol-4-yl, 1,2,3-triazol-5-yl, 1,2,4-triazol-3-yl,
1,2,4-triazol-5-yl, 1H-tetrazol-2-yl, 1H-tetrazol-3-yl, tetrazolyl, acridyl, phenazinyl,
carbazolyl, phenoxazinyl, indolizine, 2-indolyl, 3-indolyl, 4-indolyl, 5-indolyl, 6-indolyi,
7-indolyl, 1-isoindolyl, 3-isoindolyl, 4-isoindolyl, 5-isoindolyl, 6-isoindolyl, 7-isoindolyl,
2-indolinyl, 3-indoliny], 4-indolinyl, 5-indolinyl, 6-indolinyl, 7-indolinyl, benzo[b]furanyl,

.5  benzofurazane, benzothiofurazane, benzotriazol-1-yl, benzotriazol-4-yl, benzotriazol-5-yl,
benzotriazol-6-yl, benzotriazol-7-yl, benzotriazine, benzo[b]thiophenyl, benzimidazolyl,
benzothiazolyl, quinazolinyl, quinoxazolinyl, cinnoline, quinolinyl, tetrahydroquinolinyl,
isoquinolinyl, or tetrahydroisoquinolinyl,purine, phthalazine, pteridine, thiatetraazaindene,
thiatriazaindene, isothiazolopyrazine, isothiazolopyrimidine, pyrazolotriazine,

'0  pyrazolopyrimidine, imidazopyrdazine, imidazopyrimidine, imidazopyridine,
imidazolotriazine, triazolotriazine, triazolopyridine, triazolopyrazine, triazolopyrimidine,
triazolopyridazine group. This heterocyclic group can be substituted by one or more
substituents R*, wherein R’ is as defined above;

!5 aphosphonooxy group is —“O-P(=0}(OH); or a salt thereof;

a phosphonooxyalkyl group denotes an -alkyl-O-P(=0)(OH), group or a salt thereof, alkyl
being as defined above,

30 The present invention also relates to compounds of the general formula (la) or a salt or a

physiologically functional derivative or a stereoisomer thereof,



R13NR1 ..%..0/Ri3a R15N R16 where * indicates the point of attachment; Rnindependently
represents H, -NFIR88, or one of the groups: R5 'N? N-R5 /or where * indicates the point of
attachment. 15R138independently represents H, halogen, nitro, trifluorometJayl, alkyl, -NftgaR9a, or
-X212.18; 12 R2, R3, R4, R5, Rps, les, Kr, R8, R8a, R9, R9a, R12, R13, le6, or X2, are as
hereinbefore defined; an alkyl group, if not stated otherwise, denotes a linear or branched C1-C6-alkyl,
preferably 5 a linear or branched chain of one to five carbon atoms, a linear or branched

C2-C6-alkenyl or a linear or branched C2-C6-alkinyj group, which can be substituted by one or more
sub stituents R';

R4
RS N yA
7
\N—</ -\-!-‘--Ya
R3 — A,a X2 N \
R1 a
formuia (Ia)

wherein
the substituent —~Y*R'? is attached to the 5- or 6-position of the benzazole;
5 X independently represents S, O, SO, or SOy,

\'e independently represents S, NR?, S0, or SOy;

A®  independently represents «CO-, «CS-, «<SO-, S0z, «COp, «<CONR>,
«NR}CO-, «NR!CONR®-; «NR'COO-, «NR’NR’CO-, «NR*0OCO-,
«ONR®CO-, or <« NR¥S0,-, where « indicates the point of attachment to R’

0 R™  independently represents one of the following groups:

R’!Z R13
Nl = l SN I NN
R‘H’LN R’ISE Rﬂ /)\R12 R'n = R13
l A N7 l N R
l
R'i’i N/ R13 R‘H a R13a N/ N‘R‘!S
O

where * indicates the point of attachment;

RY  independently represents H, -NHR¥, or one of the groups:

R5
]
\[:\N \C?N —R®
/ or =~
HN~ HN~
where * indicates the point of attachment.

15 R™  independently represents H, halogen, nitro, trifluoromethyl, alkyl,
NR¥R®, or -X’R'S;



the C7-05-alkyl, C2-C6-alkenyl and C2-05-alkinyl residue may be selected from the group
comprising -CH3, -C2113, -CH=CH2, -C2-CH, -C3147, -CH(CH3)2, -CH2-CH=CHZ2, 0 -C(CH3)=CH2,
-CH=CH-CHS3,-042-CCH,-CH2-CH(CH3)2, -CH(CH3)-C21-15, -C(CH3)3,-C61-113, -C(103, -C2(W)5,
-0-12-C(R")3, -C3(1C)7, -C2144-C(In3, -C2H4-CH=CH2, -CH=CH-C2H5, -CH=C(CH3)2,
-012-CH=CH-C1-13, -CH=CH-CH=012, -C2144-C2CH, -C2C-C2115, -CH2-C2C-CHs, -C2C-CH=CH?2,
-CH=CH-C2CH, -Ci2C-C2CH, -C21-14-CH(CH3)2, -CH(CH3)-C3H7, -CH2-CH(CH3)-C2Hs, 5
-CH(CH3)-CH(CH3)2, -C(CH3)2-C21-15, -C112-C@2H3)3, -C3H6-CH=0-12, -CH=CH-C3117,
-C2114-CHg I—C{fl%i 1@1%2 QE=RH-R2H8s - ﬁalﬁﬂel-ﬂgttfk@-téﬁ& NE HFE bl GteifbdfGiEl3,
-CH=CH- CI& 2, :C(CH3j=CH-CH= CH2, -CH= C(CH3) -CH=CH2, -CH=CH-C(CH3)=C112,
-042-CH= C(CHB)Zie@(’@HB) C(CH3)2, -C3H6-C-2CH, -C2C-C3H7, -C21-14-C2C-CH3,
-CH2-CEC-C2H5,-CH2-0----C-CH=CH?2, -CH2- CH=CH-C=CH, -CH2-CEC-CECH, -C-C-01=-CH-CH3,
-C11=CH-C=C-CHS3, -CEC-CH2-CH=CH2, -CH=CH-CH2-C2CH, -CC-CH2- CZ&‘Q%’
-C(CH3)=ChirGitkyCiiaup GHrC{@leEpibetvise denatys sdinea e bbb Cic cH) iy
-CH=C(GH3)- el b@ﬁcﬁé&éﬁ&h@ﬁeﬁmwﬁﬁ(@%ﬁwazmamarb@td@d@m%alkenyl
-CH(CH?3)-CAlis, CH2 CH C {6 Zutfetit(fed Dy 2 &b GloR)-C2145,
-042-CH(CHH TR b{"’é‘fggé%éé)mag %I@cp cﬁgsl)%ﬁ C3117, -C(CH3)2- CyH(CH3)2
-C21.14- C(G’-llaaem@ﬁ “H3)-C(CH3)3, -C418-CH=042, -CH=CHGas, -C31.16-CH=CH-CH3,
_CH2-CH=CHhCOHT,-ab31 L4 Gidkal ot & -CrplkinyCrasiue gy A)p selected from the group
-C21-14-CHzg g C@l[j6 C@ngac-H42H‘zZC-C§GH - QR CCREHE):30 RHaddlerbently
represents H I{J%B R0 %QéNB{ ‘NRH; 9= bﬁoall(ymg\loxmmghaloalkyl
NR-500-aIKLCHES Sl K CES £ kél eiciopl aminpali glaginio, alkoxy. O
-SH, alkylthlcr% %ﬂ ?g h1| n&? 0X arylalkyl or
heteroaryl; 35@%@@@@%ﬁﬁ@éan@#@?&l@ CI"ﬁ} Q% @I/ga% > aryl, heteroaryl
or aminoalkylci3en-aigvEns rauecariies=0bAisHiie&=6l- ﬁﬁmcﬁeﬂﬁﬁe@‘éﬂcylene preferably
a linear or br %%‘ZCEO f poetpfivgy ca@lggp @i.;(r@g})g lineacuiyenghed B2CH@HkoGdERe or a
linear or bran éd alkynyle t!ﬁjt@glb&ﬁne or more 5substituents R’;
a cycloalﬁylen@ 5?@%& g&#‘aromﬁtlc }3{ sfem contaln ta eight carbon
atoms, preferdﬂ%@ﬂr@&blgﬁma@ﬁn%ﬁ%hwﬁ%gﬁe% F’y fl%'icz;% {'gtgﬁ@n the ring may
be substituteddgy-acgratp-ERERRINg B=CHSTH OB =T Har Wﬁﬁcﬁmmw above; a
hetefOCVC'y'e“&%eg%}?greﬁ&E&ﬁ 3 t@ﬁw@@fmﬁm@mcﬁmwcm% aOleQ(CHpwhich
contains at least one heteroat ?eﬁéf% aeﬁ ~herein thehigieroeyghiene.gioup may be
fused to anothErHsh= aq:&’ngt‘ IE:R}? e su %’tl &d by one stltuents R', wherein
R'is as defmdeiad<=rHar{lBad grolFd Maﬁ%ﬁaﬁgﬁl\%@rﬁg@% five to fifteen
carbon atoms, @etich=0agHhe -S:TsiHie0Hy(iHg -SHR6E- SbstrcHis ekt fused to another
aromatic ring, wt@g‘e Bcﬁ @ﬁd@med@ggwcgg.bﬂem{ylenmlgﬁ}m@ﬁigt@m,dw@iéﬁhﬁ-(&i
6-membered he erocycllé %?&91 ¥v8|c&fon@|r2§ é{d’iﬁL@ﬁ% hegetpataraelectedfipmrfdiignd S,
wherein the h&t8 3 ’

C,His, -CH(CH3)-C4H9, -CH,-CH(CH;)-C3H;, -CH(CH;)-CH,-CH(CHs), -CH(CH3)-

)5 CH(CH:)-CsHs, -CHyCH(CH3)-CH(CHs), -CHrC(CHz)-CiHs, -C(CHz-Gslh,

-C(CH3)-CH(CHz)2, -CaHy-C(CHa)s, -CH(CH3)-C(CHa)s, -CqHs-CH=CH,, -CH=CH-

CiHs, -CiHg-CH=CH-CH;, -CH,-CH=CH-C3Hy, -CyH-CH=CH-C;Hs,  -CHp-

C(CH;)=C(CHa)s, -CoHe-CH=C(CHy)y, -C4Hy-C=CH, -C=C-C4Hy, -C3H-C=C-CHs,

-CH,-C=C-C3Hy, -CoHs-C=C-CrHs;

30
R’ independently represents H, -COR™, -CONHR™, -CR"O, -SO,NR, -NR-CO-
haloalkyl, -NO,, -NR**-80;-haloalkyl, NR'-§0,-alkyl, -SO-alkyl, -NR**-CO-alkyl, -CN,
alkyl, cycloalkyl, aminoalkyl, alkylamino, alkoxy, -OH, -SH, alkylthio, hydroxyalkyl,
hydroxyatkylamino, halogen, haloalkyl, haloalkyloxy, aryl, arylalkyl or heteroaryl;

35

R independently represents H, haloalkyl, hydroxyalkyl, alkyl, cycloalkyl, aryl, heteroaryl
or aminoalkyl;



group may be fused to another aromatic ring and may be substituted by one or more substituents R’,
wherein R' is as defined above; a cycloalkyl group denotes a non-aromatic ring system containing
three to eight carbon atoms, preferably four to eight carbon atoms, wherein one or more of the carbon
atoms in the ring can be substituted by a group E, E being 0, S, SO, SO2, N, or NR", R" being as
defined above; the C3-C3-cycloalkyl residue may be selected from the group comprising
SO-cyclo-C3HS5, -cyclo-C41-17, -cyclo-05H9, -cyclo-Cam -cyclo-C7H13, morpholine-4-yl, piperazinyl,
1-alkylpiperazine-4-y1; an alkoxy group denotes ariB-alkyl group, the alkyl group being as defined
above; the allcoxy group is preferably a methoxy, ethoxy, isopropoxy, t-butoxy or pentoxy group; 35
14 an haloalkyl group denotes an alkyl group which is substituted by one to five halogen atoms, the
alkyl group beialindendeginenidebotes; A iV HamAIRGIPO bpFnshnd fertisnikvens) pEafaabls SR N Rio,
_C2(Ri0)5, _ofhi2nGHER 2 Rair i drie RA(Rie Farb@HBRC Rln{RingRiciichaB (Rl Fajkonyler1-€(R.1)3,
wherein RI, ﬁ%rll(e:r - {;[Io-tftc r&%@&egﬁﬁlfd@nﬁg&r avals ,fq;,ﬁm iy BedsaxvRido R Uphd estotasran
HO-alkyl grou fa{he a ﬁgroupzbelng as defined above; 0 an haloalkyloxy group denotes an allcoxy
group whichS¥8tiBHatad by one to five halogen atoms, the alkyl group being as defined above; the
haloalkyloxy group is preferably a -0C(RI)3, -OCRNR1)z, -ocRio(Rio.)Rio", 0C2(RI)s, -00-12-C(RI0)3,
-0C112- CRURYRoafRfiéAe-SRHH RGNS s DCAHR1YomardtEl1dng (FESN whstEiirR| 1R’ (Rio"
represent P, Gl PLOLInPIIRIABIX E: B RSl il Qipan araua, domaias ait(biGrally )T group or
HO-aIkyI-NH’éB%oup, the alk oup bengg asbduetﬁge%dbabovedu an ﬁla{g r@%ggblpsgﬁngte&an
HN-alkyl or ERIRCOGR th AL XSSt S BEMNG as -0 a&fined above, & halogen group is fluorine,
chlorine PbrohiRie, B ibeinscasae g §RaYE: denotes an aromatic group having five to fifteen carbon
atoms, which can be 15 substituted by one or more substituents R', where R' is as defined above; the
aryl group is preferablylgiatepyhgrdenots-€ Gl 10t Sithemb@ 6H divRlenphesrogylic MoRpramptic
2-naphthyl, 1-anthracenyl or 2-anthr a I - Rhak
heterocyclic &FSEI% W%IJI% con a%sa%%§¥ ﬁﬂ%@oﬁ%ﬁ%ﬁ%&@’ﬁ Tfﬁgﬁse[?e%ocy(;l?fmroup can
be fused to ahmtheryatvematigreinyrRshedsedie enetiorpraNprisaiagandaay ks g@
thiazol-2ey\, (hiagolL driotp ekt seaabi ¥ ieadiszabtabbueothiazol 5-yl oxazol 2.
oxazol-5-yl, isooxazol-3-yl, isooxazol-4-yl, isooxazol-5-yl, 1,2,4-oxadiazol-3-yl, 1,2,4- oxadiazol-5-yl,
1,2,5-oxadiazol-3-yl, 1,2,5-oxadiazol-4-yl, 1,2,4-thiadiazol-3-yl, 1,2,4- 5thiadiazol-5-yl, isothiazol-3-yl,
isothiazol-4-yl, isothiazol-5-yl,. 1 2@*”6%%9&9@{1,&@@{@%%%&@@Ué%%eén%éﬂ&ka&lﬁﬁ&|-4-y|,
4-imida7olyl, TI}@',Y 8&?1,%- rro%ﬂ, §axigr . .

which may be substituted by one or more substituents R', and may be fused to another

aromatic ring, where R’ is as defined above;

0
a heteroarylene group denotes a divalent 5- or 6-membered heterocyclic group which
contains at least one heteroatom selected from O, N, and S, wherein the heterocyclylene
group may be fused to another aromatic ring and may be substituted by one or more
substituents R', wherein R* is as defined above;

'S

a cycloalkyl group denotes a non-aromatic ring system containing three to eight carbon
atoms, preferably four to eight carbon atoms, wherein one or more of the carbon atoms in
the ring can be substituted by a group E, E being O, S, SO, SOz, N, or NR™, R"” being as
defined above; the C3-Cg-cycloalkyl residue may be selected from the group comprising

30 -cyclo-CsHs, -cyclo-CyHy, cyclo-CsHg, -cyclo-CgHyi, -cyclo-CsHis, -cyclo-CgH,s,
morpholine-4-yl, piperazinyl, 1-alkylpiperazine-4-yi;

an alkoxy group denotes an O-alkyl group, the alkyl group being as defined above; the
alkoxy group is preferably a methoxy, ethoxy, isopropoxy, t-butoxy or pentoxy group;

15
an alkylthio group denotes an S-alkyl group, the alkyl group being as defined above;



pyrrolyl, 2-furanyl, 3-furanyl, 2-thienyl, 3-thienyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, 2- pyranyl, 3-pyranyl,
4-pyranyl, 2-pyrimidinyl, 4-pyrimidinyl, 5-pyrimidinyl, pyrid-2-yl, pyrid-3-yl, pyrid4-yl, pyrid-5-yl,
pyrid-6-yl, 3-pyridazinyl, 4-pyridazinyl, 2-pyrazinyl, 1- pyrazolyl, 3-pyrazolyl, 4-pyrazolyl,
1,2,3-triazol4-yl, 1,2,3-triazol-5-yl, 1,2,4-triazol-3-yl, 5 1,2,4-triazol-5-yl, 1H-tetrazol-2-yl,
1H-tetrazol-3-yl, tetrazolyl, acridyl, phenazinyl, carbazolyl, phenoxazinyl, indolizine, 2-indolyl, 3-indolyl,
4-indolyl, 5-indolyl, 6-indolyl, 7-indolyl, 1-isoindolyl, 3-isoindolyl, 4-isoindolyl, 5-isoindolyl, 6-isoindolyl,
7-isoindolyl, 2-indolinyl, 3-indolinyl, 4-indolinyl, 5-ingiglinyl, 6-indolinyl, 7-indolinyl, benzo[b]furanyl,
benzofurazane, benzothiofurazane, benzotriazol-1 -yl, benzotriazol-4-yl, benzotriazol-5-yl, 0
benzotriazol-6-yl, benzotriawl-7-yl, benzotriazine, benzo[b]thiophenyl, benzimidazolyl, benzothiazolyl,

quinoxazoliryd, med&nﬁﬁ%&k&yﬂrmmmﬁhﬂhmwh@mﬂ &y one to five halogen

tetfahvdm'sa@uﬂﬂ%m# {halazinennieging, RIARIRNZAIBARDSs B}awmlad@ae %,
isothiazolopy ot mz@gpjﬁinm u@e PY& trlaz
pyrazolopyrin |m|cfazo i dine mf’u&%%ﬁld{pe 35 |m I)8’cr|a2|né

triazolothainfeRt dB»zo)prﬂ @tr)ai@ld&ﬁﬁﬁ , L 3SR R e’%lazf%ﬁ?ﬁ'ﬁifm Efdﬁd This

heterocyclic grderatsiaif;pe substituted by one or more substltuents R', wherein It' is as defined above; a
phosphonooxy group is -0-P(=0)(011)2 or a salt thereof; :0 a phosphonooxyallcyl group denotes an

-allcy1-0-P(=0, 11%?@ sal ther%a&l&yl be|ng s ed a ove Th Set iInvention also
relates to cofPoun a%ﬁf% ﬁdera%orm £rt‘§r a p gglc'ﬁ%/afunc%lonaaf derivative or a
stereoisomer thereof, R4b R" formula (Il) 16 wherein the substltuent -Yb- is attached to the 5- or

6-positioh of dhadbeaizyiote; gibmﬂépmtntemtmk@pngse‘mmcﬂx IS nbetit8E@L bl biredegeredethtigenepresents

S, NR2, SO, &6&0%@5 gaﬂgyage@éﬁﬁ@@tw@ ufe@éaaﬁcﬁwwg i PSRRRE 4
4--NR8CO-, @0-, 45N 65 SChHR8S02-,

4u

where 4- |nd|ca S ?é pon% m.en mdepen ntI rg resents@,mssqgi $02R6
-SO3R6, -NGR-EN, )C@Cfbé?ﬁs@odﬁs an%ﬁf@ kyPGds WhsfeRtninG: N%?CORa
halogen, -OHepbtnalic giihBr, drdlqaiifgtablalbalkyloxy, aryl or heteroaryl, R2, R3, R5, R6, R6a, R7, RS,
R8a, R9sR9a, R11, R12, R16, X2 are as hereinbefore defined; an alkyl group, if not stated otherwise,

denotes a linear bra ched C1-C6-a ef ?ng_ | %_ﬁ n%?%gﬂ%mﬁ?g fiye, carbon
atoms, a Imea?‘g %’w aqkdge\ré)? 81? inear of ‘brarnc té% -C6-allciny g%golﬁ%,’\ﬁich can
be substltutealw Eﬁéllb b asdefinsd 2R the C1-C6-alkyl, CrC6-alkenyl and C2-C6-alkinyl
residue may be selected from the group comprising -CH3, -C21-15, -CH=CH2, -CECH, -Carr,

-CH(CH3)2, 4014RyRmMinG HRour (ERi8ss @ EN@hxCn-Britalkgiceoms, thekplomour bring, as
'CHZ'CWC]'&%M above;

a halogen group is fluorine, chiorine, bromine, or iodine;

an aryl group denotes an aromatic group having five to fifteen carbon atoms, which can be

'5  substituted by one or more substituents R*, where R’ is as defined above; the aryl group is
preferably a phenyl group, -0-C¢Hs- R', -m-CgHa- R’, -p-CsHa- R°, 1-naphthyl, 2-naphthyl,
1-anthracenyl or 2-anthracenyl;

a heteroaryl group denotes a 5- or 6-membered heterocyclic group which contains at least
0 one heteroatom like O, N, S. This heterocyclic group can be fused to another aromatic ring.
For example, this group can be selected from a thiadiazole, thiazol-2-yl, thiazol-4-yl,
thiazol-5-yl, isothiazol-3-yl, isothiazol-4-yl, isothiazol-5-yl, oxazol-2-yl, oxazol-4-yl,
oxazol-5-yl, isooxazol-3-yl, isooxazol-4-yl, isooxazol-5-yl, 1,2,4-oxadiazol-3-yl, 1,2.4-
oxadiazol-5-yl, 1,2,5-oxadiazol-3-yl, 1,2,5-oxadiazol-4-yl, 1,2,4-thiadiazol-3-yl, 1,2,4-
35  thiadiazol-5-yl, isothiazol-3-yl, isothiazol-4-yl, isothiazol-5-yl, 1,2,5-thiadiazol-3-yl, 1-
imidazolyl, 2-imidazolyl, 1,2,5-thiadiazol-4-yl, 4-imidazolyl, 1-pyrrolyl, 2-pyrmrolyl, 3-



-CH(CH3)-C2H5, -C(CH3)3, -Can, -Can, -003, -C2an5, -CH2-C(K)3, -C3(W)7, -C21-14-00C)3;
-C2H4-CH=C112, -CH=CH-C2H5, -CH=C(CH3)24 -CH2-CH=CH-CH3, -CH=CH-CH=CH2,
-C2114-CCH, -CE---C-C2H5,-CE---C-CH=CH2, -CH=CH-Ce-CH, -C=-C-CE---CH,
-C21-14-CH(C1-13)2; -CH(CH3)-C31-17, -C112-CH(CH3)-C2H5, -CH(CH3)-CH(CH3)2,
-C(CH3)2-C2H5, -CH2-C(CH3)3, -C3H6-CH=CH2, 25 -CH=CH-C3H7, -C2H4-CH=CH-CH3,
-CH2-CH=CH-C2115, -CH2-CH=CH-CH=CH2, -CH=CH-CH=CH-C113, -CH=CH-CH2-CH=CH2,
-C(CH3)=CH-CH=CH2, -CH=C(CH3)-CH=CH2, -Clt5=CH-C(CH3)=CH2, -CH2-CH=C(C1-13)2,

C(CH3)=C(CH3 -CC-£31-17, -G2114-CC GH3, 1CH2:0meG-G21o 45 -CH2.CEC-GH=CH2,
-012- CH=C?~Y!B)’§ﬂI, zﬁ?%ggéﬁﬁﬁc %%%g:%@igﬂ%’ Ijéi&gf%a 583?3 -_cdsg:%zC-CHs,
-CC-CH2-Clpiy@ty2, 3atyraBl, CHRr0M, -CroroidingE dtpyroding). - saprayidia)y opyrid-2-yl,
-CH=C(CH3).CH=CHl7, I GHCEG I3 =Cihd. 6 S{CHBIR > fhitReds H ) fpslall, 1-
-CC-C(CH3)= ﬁg%c%ﬁ'gdg_&&%%ﬁ -@2 14?0?(%?)}-“ gz%%y,@-cH(CHs)-MH& _ i ,
gnggHEg mﬁﬁ@pm%@éym&k @W@?@&)ﬁ%ﬁ‘@?ﬁﬁéﬁi‘? >y ’3)2
-CH2- (C3)21 -CHRGHEH D NC 2 Birdzl -GRhzbR; 631 3)2,
-CzH4-éI5|(C|t|ﬂé)§, -CH(CI—)%I)’-C(C_H;@)B, -%%-gH:%I% gﬁ@cg 17 G4H. -C31-15-CHTCH-CH3,
_CH2-CH=CFE®aq}1. eheaxazin: H“E‘g)zr‘%‘ e, Zrindelyt pripdplyts fgipdotyls S-indolyl, G-1adolyL,
C2H4-CH=ClGki)3; CItinEolgh 3 isCitdbBICEGRIbz, FBaibdcdy:G-GoirdglRT-vadehdiently

ts H, :CO2R", :=CONH:R", -CR"0. -SQ2NR:. -NR' ki NOR MR -haloallcyl,
Ao 80240 SRS i B S o o
-OH, -SH, alkyithidwiagamexietioythinfiutraxye lkgizetisaoh kv dsneefrmyt-Ra bankotbagolaiiharylalicyl
or heterqﬁrylb&%%%%gpg%ﬂegggzmgggpﬂﬁ%é}&lﬂﬁﬂ&)&e@%@%ﬂﬁ%pﬁ@ﬁ% Qesigiatkydzanl,

heteroaryl or arninoallcyl; an alkylene group denotes a divalent linear, or branched C1-Cg-alkylene,
preferably a heazetbiarpkiicHamEekRY b BrRetFRINYL HER B QupaHied, bﬁiﬂﬁgigﬁf’é’d“oqmyh
C2-C6-alkenysne Ry, itastaiyarenehemBiayLhurlie/piantagie prnliot, thayeheasabsitteled by one
or more substituents R"; a cycloalkélene 8rou .denotes a divaliant nona?romatic rigg,@(gt m containing

d
three to eighf@éﬁﬁ?@éﬁ‘?&, pre B Rht cArBSHZRARYHINERS

erein on® or more o ﬁie 0

carbon atomsiratigopgmidinde substtatesitigaaigeoup EnElsapgiti&nsO, Seddatopiridie, R" being

as defined ahove; a heterocyclylene group denot - ﬁ‘gﬁq Siyal '
non-arorﬁdatic gﬂ%o% |8ﬁ’%dn%?ﬁg?g%ae%§?’o%le ‘?eﬁt) ozaét%rérsi rs%e?egéttfe from\éo,ﬂl\%&ga% S, Wﬁlek%e’in the 35
heterocyclyletiazpropprivissitse fuswd ThisnbeteseqyeHca B3Rt CaM §eafebitiyade 3L BERt e 8Bl one or
more substit%ggﬁgénﬂrﬁ%‘ggﬁ rsidefineshadansve; an arylene group denotes an aromatic divalent
group having tive to fifteen carbon atoms, which may be substituted by one or more substituents R’,
and may be fused to another 30 aromatic ring, where R' is as defined above; a heteroarylene group
denotes a diV@éﬂﬂkEﬁ&{g@}@%}Hbﬁﬁ@d@@Wﬁ gEaLRIvhigha®Nntains at least one heteroatom
selected from O, N, and S, wherein the heterocyclylene  group may be fused to another aromatic ring
and may"%e substituted by one or more 35sub stituents R', wherein R' is as defined above; 18 a
cycloalkyl groypiipriescxyulioybgesnptiering systbyleOrRERMNE@ Hre dupaig s thenscfiahis!
preferably four to eifgh&@ré{)jga%g&gms, wherein one or more of the carbon atoms in the ring can be
substituted b 3mg$oup eing o, 5, SO, SO2, N, or NW', R" being as defined above; the
C3-C8-cycloallcyl residue may be selected from the group comprising 5-cyclo-C3H5, -cyclo-C4H2,
-cyclo-05HS, ~GyClgrCORhhoibH ARl i coufpBniiioh e qmal plinnut ) Binesaioyh

1-alkylpiperazine-4-
yP ?5 physio%:)gicaﬁy functional derivative or a stereoisomer thereof,

. R4b
R® /N //\II
N I b
3 {) [ >,
R-A X N
N/ \ R12
R‘IT



an alkoxy group denotes an 0-alkyl group, the alkyl group being as defined above; the alkoxy group is
preferably a methoxy, ethoxy, isopropoxy, t-butoxy or pentoxy group; O an alkylthio group denotes an
S-alkyl group, the alkyl group being as defined above; an haloalkyl group denotes an alkyl group which
is substituted by one to five halogen atoms, the alkyl group being as defined above; the haloalkyl
group is preferably a 5 -CRIo(tar)2,-CRw(Ricl')Rir, _cans, -CH2-C(Rn3, -CH2-CRio(Rroi)2, _,-," Lair
CRI(Rut)Rro", -C3(RI()7, or -C2F14-C(R153, wherein Rw, Kw', Rw- represent F, Cl, Br or |, preferably
F; a hydroxyalkyl group denotes an HO-alkyl grouplshe alkyl group being as defined above; ;0 an
haloalkyloxy»g&gl%&denotes an alkoxy group which is substituted by one to five halogen atoms, the
alkyl group being as defined above; the haloalkyloxy group is preferably a -OC(RIN, -OCRw(R10s)2,
-OCRio(Rio)fRtosubsiireant it -iscatmehed k535 O Crpesitipn g BEozesel-CRnkRio)Rir, 0C3(R157
or -OCZH4-C5<R15313\5%&%,%5&3&{98?@?9@%@%; Cl, Br or |, preferably F; a hydroxyalkylamino
1)2-N-

group denotes an (HO-allcy1) group or HQ-alkyl-NH- group, the alkyl group being as defined
above; 30 arﬁ%llcyl&%ﬁ?ﬁ‘ﬁ‘\j?;ﬁ‘% U@Fﬁf@g%mzéﬁp&yﬁ%ialkw group, the alkyl group being as

defined gbovg? a halgesemasaup is lierne < UorNe-DDMiasor, iedB@;-35-20Cy| ¢r0@NBENOtes an

aromatic group having fiye to fifteen carbon atoms, which can be s*igat' 4 %by oNneg OJs i
substituents R', wh "Ons d&TMBICHIIe the s dqfa%is pte %g HenyT ou%],&g-’CGlm-

R', -m-C61-14- R', 0-6RRMER  ok-Lapkth- 2Ry bsandlysiaeoyhaichmaibtadeny|; a
heteroaryl groyp denotes a 5- or 6-membered hetergeydlic gr which ains é%ast_
heteroatom Iiﬁ%el!po, kpdepenAeaiinte ASESRFE S rody caﬁggézfmed%gp%mhégé)? ati(:%r}m .5 g%{?’example,
this group can be setactedfoay) adkiBgiatiols, thinaakstylalkiagolMEy, tdkykohyl, NBIGORNL-3-yl,
isothiazol-4-yl, isothiaw1-5-y]. oxazol-2-y]..oxazol-4:yl, 0xazel-3-yl, isoaxazol-3-y|, jsooxazol-4-yl,
isooxazd!-5-yl, 1,2,}'-%%?}}3'2@83:%?13% ﬂ%&%aé&%%ﬁ f%é%%’a%%gz%é%ﬁ%%-oxadiazol-4-y|,
1,2 4-thiadiazd; BYIRL, R RIA AR oRE RISt RY R EyR 5 ¥ e o hepeinbefora Asfiseg;
1,2,5-thiadiazol-3-yl, 1- o imidazolyl, 2-itnidazolyl, 1,2,5-thiadiazol-4-yl, 4-imidazolyl, 1-pyrrolyl,
2-pyrrolyl, 3- pyrrolyl, 2-furanyl, 3-furanyl, 2-thienyl, 3-thienyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, 2- pyranyl,
3-pyranyl, 4-pratkh Zugjnficievarddntienidiay denauysintidiend opyrishchad, QiyGe-Blyll, pyeferablyl,
pyrid-5-y1 Pyiid:Getl of BUIIRANN it PYEHAR I 2ehuA R o iiERQl brdrRErol AiigE oyl

) =15 -oty

1,2,3-triazo|-525y -triazo 1,2,4-trijazol-5-yl, 1H-tetrazol-2-yl, 1H-tet [-3-vl, tetr l,
acridyl, pﬁené’iiﬁyﬁ%ﬁfb‘é’z@f?ﬁ“ﬁﬁ%%&%ﬁ ,¥L§§é%’ne‘," ffnd%WIZ,bg-F’r? (S)yﬁl{%afdzlr?l’ o?;ﬁ?érln%é%{
6-indolyl, 7-ingdigtitdeig®idolyl, 3-isoindolyl, 4-isoindolyl, 5-isoindolyl, 6-isoindolyl, 7-isoindolyl,
2-indolinyl, 3-tagalipg-Axad aingl-Hkiagolinyg! G-Oiealking] Feirdielimdy hensdfbiédr fp, thererofrazane,
benzothiofura% zoggzol-hylh benzpuisgol-4wkdgnzatiazol-TH RZ Ot GHACH,,

e e s e e
tetrahydr’@isoqCﬁHﬂEHy);EaHneﬂﬁﬁfﬁéiaﬁ@%@t@ﬁﬁﬂeﬂé&it&r%ﬂﬂéﬁ&%ﬁl@tﬁé’zﬁh@eﬁe,
isothiazolopyraziRg-dsRthiatkpyicihe (HrdidCulhz eI PO(CHe)n pYlitnidieCHid opyridazine,
oL SRR C el lesleu e sibstierpns of
thereof; SO -CH(CHj3)-CH(CHs), -C(CHs)z-CoHs, -C%z-C CHs);, R e-CH=CH,,

)5 -CH=CH-C:;H,, -C;H4-CH=CH-CH3;, -CHp-CH=CH-C,H;, -CH,-CH=CH-CH=CH,,
-CH=CH-CH=CH-CHj;, -CH=CH-CH,-CH=CHj, -C(CH;)=CH-CH~=CH,
_CH=C(CH3)-CH=CH,, -CH=CH-C(CH;)=CH,, -CH;-CH=C(CHy), C(CH3)=C(CH),,
-C;He-C=CH, -C=C-C3Hj, -C;Hs-C=C-CHj3, -CH,-C=C-CoHs, -CH,-C=C-CH=CH,, -CHz-
CH=CH-C=CH, -CH,-C=C-C=CH, -C=C-CH=CH-CH;, -CH=CH-C=C-CH;,

0 -C=C-C=C-CH,, -C=C-CH;-CH=CH,, -CH=CH-CH,;-C=CH, -C=C-CH,-C=CH,
-C(CH3)=CH-CH=CH,, -CH=C(CH;)-CH=CH,, -CH=CH-C(CHs)=CH;, -C(CH;)=CH-
C=CH, -CH=C(CHy)-C=CH, -C=C-C(CH3)=CH,, -CiH¢-CH(CHs), -C;Hi-CH(CH:)-
C,H;, -CH(CH3)-C4Hs, -CH,-CH(CH3)-CsHy, -CH(CH3)-CH>-CH(CHa),, -CH(CH;)-
CH(CH;)-C;Hs, -CHo-CH(CH;)-CH(CHz),, -CHyC(CH:)r-CiHs, -C(CHa)-CiHy,

35 -C(CH3)-CH(CHa)y, -CoHa-C(CHa)s, -CH(CH,)-C(CH3);, -CsHg-CH=CH,, -CH=CH-



20 The invention also provides a pharmaceutical composition comprising a compound oi formula (1), in
free form or in the form of pharmaceutically acceptable salts and physiologically functional derivatives,
together with a pharmaceutically acceptable dilueni or carrier therefore. 5 The term "physiologically
functional derivative" as used herein refers to compounds which are not pharmaceutically active
themselves but which are transformed into then pharmaceutical active form in vivo, i.e. in the subject
to which the compound is administered. Examples of physiologically functional derivatives are
prodrugs such a5. 10 those described below in theigresent application. Prodrugs of the compounds of
the present invention include but are not limited to: esters, which are transform géin viva.into the
correspondifgtictive GiBettdiEbE which A e YBRERrddin vﬁ%‘ﬁﬁ‘ =ec(%r$ SonditTg Hctive acid,
imines, whiob(ae,j=iciam e GIHMB=E Hd, ciBis g GRlnedlimPdtwWiret&ke metabolized in

Vivo into the_&c*@@@mgi@ﬁg@%ggmpyl derivative (e.g. aldehyde or ketone), 1-carboxy-amines,
which are decar%oxylated in vivo into the active amine, phosphoryloxy-compounds, which are

dephosporylated in vivo by phosphateases into the active alcohols, and amides‘yvhiﬁ%ar etabolized
into the Eorr@Spbiensydsstiverapsnsenty XeidtCsBeetieBNB R The Gt me s'g:s@'d herein
refers to connploule/NANOa] INESt-Gie-htdoelibrNR &R0 alkith 2R BkyR -JRS-E6hAlated: It has to
be understoggl. Jhak, i GRAPR MR MY, Mere kR OB S16Te URNicSIBNiEk Rach, diydRikialkgbpendently
from each othey can be.R-or S:configufated, The term "stereoi ) in.also refers io
salts of the c 3 lﬁ%l%[é?h k(ljag% ‘#béﬁi %%#Vé}%%%@%%%’e%d%% (g?lggls%?%%?#]%dition, the
present invention provides methods for preparing the compounds of the invention such as compounds

of formuta ()R THadepenpentiydemtfents Hat@)osdoyhadtiey ik tortiulacye) epikylbardphetserruik various
30 methods.@mgg&?ility for the synthesis of compounds of formula (I) comprises the step of
reacting a compound o formula (VI), wherein R?, R4, R.5, A, X, and Y are defined above in formula

(), formula (1a) and formula (lIl), with a compound of formula (V1II), . wherein R is as defined above and
LG compriseaterlHigReR Aa0ts adepiea i I?r(Zz'iaEﬁ’iﬁeégr Ugfé'glg’fﬁ? es&’ﬁesﬁ Sﬁﬁnaoﬁmar
palladium-catalprastiedsbaonupling mdiveeazpylisems, 4 bimem oriapnshesdeborlisryienctet addition
of RI. R4sRSNnearNsr bRAcRS LGERAGHAR (btD, fonichartiuy!)be GibgtiRBeAdby one or more

substituents R’;

a cycloalkylene group denotes a divalent non-aromatic ring system containing three to
eight carbon atoms, preferably four to eight carbon atoms, wherein one or more of the

0 carbon atoms in the ring may be substituted by a group E, E being O, 8, SO, SO, N, or
NR™, R being as defined above;

[

a heterocyclylene group denotes a 3 to 8-membered divalent heterocyclic non-aromatic
group which contains at least one heteroatom selected from O, N, and 8, wherein the
'S heterocyclylene group may be fused to another non-aromatic ring and may be substituted

by one or more substituents R, wherein R’ is as defined above;

an arylene group denotes an aromatic divalent group having five to fifteen carbon atoms,
which may be substituted by one or more substituents R, and may‘be fused to another
30  aromatic ring, where R’ is as defined above;

a heteroarylene group denotes a divalent 5- or 6-membered heterocyclic group which
contains at least one heteroatom selected from O, N, and S, wherein the heterocyclylene
group may be fused to another aromatic ring and may be substituted by one or more

15  substituents R, wherein R" is as defined above;



R4 formula (I) 5 Another way to synthesize compounds of formula (1), formula (la) and formula (11
comprises the step of adding a R5 to a compound of formula (DC), wherein RI, R4, X, an Y are as
defined above in formula (1), formula (Ia) and formula (II), followed by reactia with an acid chloride, a
carboxylic acid, a sulfonic acid chloride, or an isocyanate or vie' versa. 10formula (IX)formula (1)
Compounds of the formula (1X) can be synthesized by reacting a compound of formula- (X), wherein
R4, X, and Y are as defined above for formula (1), formula (la) and formula (1), with a compound of
formula (VIII), wherein RI is as defined above in forpgula (1). 15 formula (la) and formula (ll), and LE
comprises a leaving group such as Cl, Br, and Either nucleophilic substitution or palladium-catalyzed

cross-couplip§ R Aepoti &R (E YRakt R TEREEh FOTARRE AR dY 8ﬁ?1°élbenzazole
might be necesssryreferebiyNiagr R Zightycobaddenhefberctr oftepradiiar SieRRIRR FWORI formula

(VIII)h R4 Hd%h%ﬂ}l edn bk AbhdRrRIEY @@o@@?ﬁmfv@gr@,ssefs‘gcmwg R/ kb, NIt @in Weingdli, Co?nf'bed
synthesized by.reduction. of a ou , s define
above in forﬁg%ﬁ'ge i o%.r’mt%?a ?éq;gé?él %%I a le% é%% g)?ae#%{%%i?gﬁ gggﬁggcr}a% g

P
ul {o%eﬂ Ialglﬁ
hydrogenatiofy finf- Besappnste-Coblamuieyeia)stls, © cyelo-CeHiy,  -eyclo-TrHys, - -cyelo-Latis,
morpholine-4-yl, piperazinyl, 1-alkylpiperazine-4-yl;

an alkoxy group denotes an O-alkyl group, the alkyl group being as defined above; the
alkoxy group is preferably a methoxy, ethoxy, isopropoxy, f-butoxy or pentoxy group;

an alkylthio group denotes an S-alkyl group, the alkyl group being as defined above;

an haloalkyl group denotes an alkyl group which is substituted by one to five hélogen
atoms, the alkyl group Being as defined above; the haloalkyl group is preferably a -CR';,

5  -CREERY), .CREURIRIY”, -CoR™)s, CH,-CR'%);, -CH-CRU®R™), -CHy-
CRYRTIRY, -C3(R'Y)s, or -C;Ha-CR!Y)s, wherein R, R'Y, R'"" represent F, CI, Bror 1,
preferably F;

a hydroxyalkyl group denotes an HO-alkyl group, the alkyl group being as defined above;

an haloalkyloxy group denotes an alkoxy group which is substituted by one to five halogen

atoms, the alkyl group being as defined above; the haloalkyloxy group is preferably a

OCR™);, -OCRPR'®Y),, -OCREUR'IR', -0CR")s, -OCH-CR'), -OCH:-

CRIOR™™),, -OCH,-CRR'IRY", -0C;(R'®); or -OCHs-C(R'®);, wherein R', R', RY”
5 represent F, Cl, Br or I, preferably F;

a hydroxyalkylamino group denotes an (HO-alkyl);-N- group or HO-alkyl-NH- group, the
alkyl group being as defined above;

30 an alkylamino group denotes an HN-alkyl or N-dialky! group, the alkyl group being as
defined above;

a halogen group is fluorine, chlorine, bromine, or iodine;

35 an aryl group denotes an aromatic group having five to fifteen carbon atoms, which can be
substituted by one or more substituents R", where R’ is as defined above; the aryl group is
preferably a phenyl group, -0-CsHu- R, -m-CeHs- R’, -p-CHa- R, 1-naphthyl, 2-naphthyl,



formula (VII), wherein Y = NH The compounds of formula (XI) can be synthesized by adding a R5 to
a compound of 10 formula (X(1), wherein R4 and X are as defined above, followed by reaction with an
acid chloride, a carboxylic acid, a sulfonic acid chloride, or an isocyanate or vice versa. 23 A
preferred embodiment of the invention, are compounds of the formula (111) R4 5wherein Y is attached
at the 5- or 6-position of the ben7Rzole; A, X, Y, R3, R4, Rs, R12, R13, n14, K R15 are as defined
above for formula (). Another preferred embodiment of the invention, are compounds of formula (111),
wherein R12 and R15 are H and R13 and R14 indepgndently represent 0-alkyl which may be
10substituted. A more preferred. embodiment of the present invention, are compounds of formula (111),
wherein X indeBEHRRSHY SeHrEUBRESY br 0; Y represents NH: A independently represents -CO- or
4--NHCO-, where E- indicates the point of attachment to R3; R3 is an optionally 15substituted aryl or

heteroaryl gratipterdaryR grdupnéeiniés ars- i Ridaber&ilketcOchtkptouhichichayoheiss bsldisted.
Another preferre e,?err%g%) i

20formula (I\?ﬁv erein (gnirgl%%ttg(c)& éh§ ';ﬁﬁg é?er%)brgrgpi%%?élm?f%weg%%gr%:%%?%ﬁ’%\,/ %%%RS R12,

5  For example, this group can be selected from a thiadiazole, thiazol-2-yl, thiazol-4-yl,
thiazol-5-y], isothiazol-3-yl, isothiazol-4-yl, isothiazol-5-yl, oxazol-2-yl, oxazol-4-yl,
oxazol-5-yl, isooxazol-3-yl, isooxazol-4-yl, iscoxazol-5-yl, 1,2,4-oxadiazol-3-yl, 1,2,4-
oxadiazol-5-yl, 1,2,5-oxadiazol-3-yl, 1,2,5-oxadiazol-4-yl, 1,24-thiadiazol-3-yl, 1,24-
thiadiazol-5-yl, isothiazol-3-yl, isothiazol-4-yl, isothiazol-5-yl, 1,2 5-thiadiazol-3-yl, 1-

0 imidazolyl, 2-imidazolyl, 1,2,5-thiadiazol-4-yl, 4-imidazolyl, 1-pyrrolyl, 2-pyrrolyi, 3-
pyrrolyl, 2-furanyl, 3-furanyl, 2-thienyl, 3-thienyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, 2-
pyranyl, 3-pyranyl, 4-pyranyl, 2-pyrimidinyl, 4-pyrimidinyl, 5-pyrimidinyl, pyrid-2-yl,
pyrid-3-yl, pyrid-4-yl, pyrid-5-yl, pyrid-6-yl, 3-pyridazinyl, 4-pyridazinyl, 2-pyrazinyl, 1-
pyrazolyl, 3-pyrazolyl, 4-pyrazolyl, 1,2,3-triazol-4-yl, 1,2,3-triazol-5-yl, 1,2,4-triazol-3-yl,

5 1,24-triazol-5-yl, 1H-tetrazol-2-yl, 1H-tetrazol-3-yl, tetrazolyl, acridyl, phenazinyl,
carbazolyl, phenoxazinyl, indolizine, 2-indolyl, 3-indolyl, 4-indolyl, 5-indolyl, 6-indolyl,
7-indolyl, 1-isoindolyl, 3-isoindolyl, 4-isoindolyl, 5-isoindolyl, é-isoindolyl, 7-isoindolyl,
2-indolinyl, 3-indolinyl, 4-indolinyl, 5-indolinyl, 6-indolinyl, 7-indolinyl, benzo[b]furanyl,
benzofurazane, benzothiofurazane, benzotriazol-1-yl, benzotriazol-4-yl, benzotriazol-5-yl,

!0 benzotriazol-6-yl, benzotriazol-7-yl, benzotriazine, benzo[blthiophenyl, benzimidazolyl,
benzothiazolyl, quinazolinyl, quinoxazolinyl, cinnoline, quinolinyl, tetrahydroquinolinyl,
isoquinolinyl, or tetrahydroisoquinolinyl,purine, phthalazine, pteridine, thiatetraazaindene,
thiatriazaindene, isothiazolopyrazine, isothiazolopyrimidine, pyrazolotriazine,
pyrazolopyrimidine, imidazopyridazine, imidazopyrimidine, imidazopyridine,

!5 imidazolotriazine, triazolotriazine, triazolopyridine, triazolopyrazine, triazolopyrimidine,
triazolopyridazine group. This heterocychic group can be substituted by one or more
substituents R, wherein R’ is as defined above;

a phosphonooxy group is —O-P(=0)(OH), or a salt thereof;

a phosphonooxyalkyl group denotes an -alkyl-O-P(=0)(OH), group or a salt thereof, alkyl
being as defined above.,



R13 are as defined above for formula (I). 24 Another preferred embodiment of the invention, are
compounds of the formula (V) R4 R3-A; NI >7-7"-N R15 formula (V) 5 wherein Y is attached at the 5-
or 6-position of the benznzole; A, X, Y, R3, R4, R5, R12, R13, -14, K RIS are as defined above for
formula (). Another preferred embodiment of the invention, are compounds of the formula (VI) R4
RZN R5 R3-AX N_R16 10formula (VI) wherein Y is attached at the 5- or 6-position of the benzazole;
A, X, Y, R3, R4, R5, RI6 are as defined above for formula (I).  Another preferred embodiment of the
invention, are compounds of formula (1), 15 where X ?@presents S; Y represents NH; A represents
-CO-: R5 reprddentaventianolser profdacd @hTarreitab fatmposisnticmmpd iognpeongeaidarmula (1),
where X reprepgai S f repTESEiS A FPRIESEHIS orHSaatlicia- ladlcalss ths.pon! o
attachment to R3; R5 represents H. 20 25 Mother preferret! em odlmen_o?‘%ﬁ invention, are
compounds ofPrFRiRgigslly Adional dravatives taerthsranithie phiareeeieallnasceptabic diluevhere 4--
indicates the pgigksfcatiRedtgrent to R3; R5 represents H.

5

The term “physiologically functional derivative” as used herein refers to compounds which
are not pharmaceutically active themselves but which are transformed into their
pharmaceutical active form in vivo, ie. in the subject to which the compound is
administered. Examples of physiologically functional derivatives are prodrugs such as
10 those described below in the present application.
Prodrugs of the compounds of the present invention include but are not limited to: esters,
which are transformed in vivo into the corresponding active alcohol, esters, which are
transformed in vivo into the corresponding active acid, imines, which are transformed in
vivo into the corresponding amines, imines which are metabolized in vivo into the
15 corresponding active carbony! derivative (e.g. aldehyde or ketone), 1-carboxy-amines,
which are decarboxylated in vivo into the active amine, phosphoryloxy-compounds, which
are dephosporylated in vivo by phosphateases into the active alcohols, and amides which

are metabolized into the corresponding active amine or acid respectively.

20 The term “stereoisomer” as used herein refers to compound with at least one stereogenic
center, which can be R~ or S-configurated. It has to be understood, that in compounds with
more than one stereogenic center each of which independently from each other can be R-
or S-configurated. The term “stereoisomer” as used herein also refers fo salts of the
compounds herein described with optically active acids or bases.

25
In addition, the present invention provides methods for preparing the compounds of the

invention such as compounds of formula (I).

The compounds of formula (I), formula (Ia) and formula (II) may be obtained via various
30  methods. One possibility for the synthesis of compounds of formula (I) comprises the step
of reacting a compound of formula (VII), wherein R>, R*, R’ A, X, and Y are defined
above in formula (T}, formula (la) and formula (IT), with a compound of formula (VIIL),

wherein R' is as defined above and LG comprises a leaving group such as Cl, Br, and L.



5 Another preferred embodiment of the invention, are compounds of formula (1), are compounds where
X represents 0; Y represents NH; A represents -CO-; R3 represents an optionally substituted aryl or
heteroaryl group; 12.5 represents H 0 A more preferred embodiment of the present invention, are
compounds of formula (Ill), wherein the -Y-121 substituent is attached to the 5-position of the
benzazole, X independently represents S or 0; Y represents NH; A independently represents -CO- or
4--NHCO-, where 4-- indicates the point of attachment to R3, R3 is an optionally substituted aryl or
heteroaryl group, R5, R12 and R.15 are H; le3 and ar@l-o-alkyl, which may be 5substituted. A more
preferred embdéithremuoletpbiticesbstitntiontivrpaikeltoramipgsiafrbssroolpHp) npaseippiedY -le
substituent is atfac tR2 iti . X indapendently represents S or 0; Y
represents NH;%:?%bgntggrﬁlsyg ?ggfé%grf?g& %@%‘? . %SRI -, where indicates the point of
attachment to R3, R3 is an optionally substituted aryRﬁ' heteroaryl group, R5, le and 1215 are H; le3
and le4 are -0-alkyl, which may tﬁfsubstitlm . e preferred embodiment of the present invention,
are compounds of formula (lll), 15 wmt%he -Y-12¢ \substituemt isdf_t@,c_:h to the 5-position of the
benzazole, X independently g@r_e nts AXepresants NH; A independently represents -CO- or
4--NHCO-, where 4- indicateS'the boint of ‘Attachn¥ent to B3, R3 is arfsiiiaaaiyipubstituted phenyl,
R5, le2 and RH are H; 1113 and R14 are -0-alkyl, which may be substituted. 30 A more preferred
embodiment of the present invention farmgadblinds ¢f formula WI), wherein the -Y-121 substituent is
attached to the 6-position of the benzazole, X indepengently represents S or 0; Y represents NH; A
independently represents -CO- or 26 +-NHCO-, wher€ 4-- indicgtes the point of attachment to R3, R3
is an optionally substituted phenylaryl or hetgyoaryl group, R5, 4212 and RI5 are H; RI3 and RI4 are
-0-alkyl, which may be substituted. 5 Anothewprefey, QATent of the invention, are compounds
of formula (1), where R3 is an optionally subst /aryl Afyl group. Mother preferred
embodiment of the invention, are comqqanq{of for re*%ﬁis an optionally substituted
phenyl group. 0 Another preferred embodiment of the invention, are’¢ompounds of formula (1), where
the -Y-R1 substituent is attached to the 5-position ofdatreuterflj270le, Another preferred embodiment
of the invention, are compounds of formula (), [5 where the -Y-12.1 substituent is attached to the
6-position of the ben7R70le. Mother preferred embodiment of the invention, are compounds of formula

(1), where®R3 AUthSh YRy Syprbasine compembatefoimynulodb. Tormnbth@aprett femheln@diment

of the inventionc@ApreRE e WRgsod bANMIAR1 ) NSRRI SARARIANEYY SYbstiltgd ghegylgroup.
Another preferr?d embodirji'ﬁeyt of the iE%lention are cgmpounds of fomé (Illa,jév[\%wgr’ept\h’eg’\(%l

substituent is attaliet (5IRERNS B IBTHE Herorauie (5 moiferpiardhe dodamesthnaracspthe
invention, are cwitipaniacis ofiltaideBddihoxytiersciica-Xiichi shbiaMdSAtaches ia dhe,fwRasition of
the benzazole. other preferred embodiment of the invention, are compounds of formula (HI), 30
where X represents’'S; Y represents NH; A represents -CO-; R5 represents H. Another preferred
embodiment of the invention, are comunds of formula (I11), where X represents S; Rrepresents NH;

A represents 4--NHCO-, wipn RS
P y ~ / h \ /N ~ / \Il
HoN Ly —_— N—¢ Ly
. \ , 3 . \
X R R°=A X R
10 formula (1X) formula (1)

Compounds of the formula (IX) can be synthesized by reacting a compound of formule
(X}, wherein R", X, and Y are as defined above for formula (I), formula (1a) and formuls
(D, with a compound of formula (VII), wherein R' is as defined above in formula (T),

15 formula (Ia) and formula (II), and LG comprises a leaving group such as Cl, Br, and I,
Either nucleophilic substitution or palladium-catalyzed cross-coupling may be applied.
Protection (e.g., Boc protection) of the 2-amino group of the benzazole might be necessary.
If Y = NR?, R? may be added before or after addition of R'.



27 indicates the point of attachment to R3; R5 represents H. Another preferred embodiment of the
invention, are compounds of formula (111), where X represents O; Y represents NH; A represents -CO-;
R5 represents H. 5 Another preferred embodiment of the invention, are compounds of formula where
X represents 0; Y represents NH; A represents <--N1CO-, where 4-indicates the point of attachment to
R3; R5 represents H. 0 Another preferred embodiment of the invention, are compounds of formula (lII),
are compounds where X represents 0; Y represents NH; A represents -CO-; R3 represents an
optionally substituted aryl or heteroaryl group; R5 repeesents H.  Another preferred embodiment of
the invention, are compounds of formula (1a), gwhere r represents S; Ya represents NH; Aa
represents -CO-; R5 represents H. Anothe erred embodiment of the invention, are compounds of
formula (la), where r represents S¥a eé%ts NH; Aa represents +.8MdR3-, where 4- indicates the
point of attachment to RS;M'éb'ésent H. Ampther preferrel embodiment of the invention, are
compounds of formula (la), where | fonallypubstituted aryl 3?%‘9@?(5};(Wﬂgroup. Another
preferred embodiment of the invention, are compounds of formula (la), ?,5 where R3 is an optionally
substituted phenyl group. Another pigtfeiRdEmbodiment ¢f the invention, are compounds of formula
(la), where the -r-Rla substituent is attached to the 5-position of the ben7Rzole. |0 Another preferred
embodiment of the invention, are compounds of formula (\§t), where the -Ya-Ria substituent is attached
to the 6-position of the benzazole. Another preferred embodiment of the invention, are compounds of
formula (11), 28 where Xb represents S; Yb represents NH; Ab Rpresents -CO-; R5 represents H.
Another preferred embodiment of the invention, are of formula (II), where Xb represents
S; Yb represents NH; Ab represents +-NHGQ 4- |ndic the point of attachment to R3; R5
represents H. Another preferred embodimenlzg* theYyedy cQmpounds of formula (Il), where
R3 is an optionally substituted aryl or heteroaryl grm%. 0 Another pr&érred embodiment of the
invention, are compounds of formula (1), where R3 is an omio ly substituted phenyl group. Another
preferred embodiment of the invention, are compounoé%? ?rﬁg (1), where the -Yb- substituent is
attached to the 5-position of the benza7ole. .5 Another preferred embodiment of the invention, are
compounds ofgruie (. whete the. Yorsugatient s fiiacheckio e &-posiion of he benzpzole.
Another preferréd embodiment are co positions containing one ore fore comp GRds of 2.0 the

present inventompentid Wmammrgm‘gmmm [Seare. andeSoedbonelsnofoimentresent
invention ean {gymi,3aliR Wil R ARIG LB FIRIGARIFR REterogeneous catalytic hydrogenation may

be applied.
: R4 R4
Ry N FH Ry N~ A
\ \
,N—-Q’ A0, N ::'w-v\
R-A XX R-A XX ¥

formula (Vil},
formula (X1) wherein Y = NH

The compounds of formula (XI) can be synthesized by adding a Rt a compound of
10 formula (XII), wherein R* and X are as defined above, followed by reaction with an acid
chloride, a carboxylic acid, a sulfonic acid chloride, or an isocyanate or vice versa.
R4 R4
5
N R N

7
HN— Ano, — N—( +LNO,
XX rR:-A X

formula (XII) formula (XI)



bases. Examples of pharmaceutically acceptable salts comprise without limitation non- toxic inorganic
or organic salts such as acetate derived from acetic acid, aconitate derived Z5 from aconitic acid,
ascorbate derived from ascorbic acid, benzoate derived from benzoic acid, cinnamate derived from
cinnamic acid, citrate derived from citric acid, embonate derived from embonic acid, enantate derived
from heptanoic acid, fonniate derived from formic acid, fumarate derived from fumaric acid, glutamate
derived from glutamic acid, glycolate derived from glycolic acid, chloride derived from hydrochloric
acid, bromide 30 derived from hydrobromk acid, lacggte derived from lactic acid, maleate derived from
maleic acid, malonate derived from malonic acid, mandelate derived from mandelic acid,
methanesulfonate derived from methanesulfonic acid, naphtaline-2-sulfonate derived from
naphtaline-24 pifefaieedcimbaiiinentiel the inventionitate seimppurenioh e faenvked¥Bm 29 perchloric acid,
phosphate derived from phosphoric acid, phthalate q@xived from phthalic acid, salicylate derived from
salicylic acid, sorbate derived fr sorbictqcid, stegrate derived from stearic acid, succinate derived
from succinic acid, sulphate derived fro ypu i Ederiv&ifrom tartaric acid,
toluene-p-sulfate derived from p- SINE%esuI

phosphonoxyalkyl groups mgg3eihose f R.J- sogium or potassium, or
those formed with alkaline earth metal ions a g. calcium @ those formed with zinc ions.
Such salts of the compounds of the present invention migly be aMayeQus or solvated. Such 10 salts
can be produced by methods known to someone of skill iNtae
salts like oxalate derived from oxalic acid, which is not considered as pharmaceutically acceptable can
be appropriate as intermediates for the productifmmoltbSEBmpounds of the present invention or a

pharmac utic‘%ﬂgrgﬁlc%pga%cﬁg t ép& e%f 09_@@@@&%?%@@& derivative or a stereoisomer
f n medica

r
thereof. The compounds accordin tg e invention an ments prepared therewith are generally
useful for the AeiieRe REET RORIARD REe@sisbnedabeysRef Brophylaxis of
immunological diseases and conditions (as for instance inflammatory diseases, neuroimmunological
diseases, autoimmune diseases or other). The compounds of the presen inven';i(gﬁln are useful for the

treatment of dhssbePIRiErGrEbadigsatsf e RYFEHORNR CIRBRHRGH oL sereata Lt rms of solid
tumors, leukegiggea AP/ mRoMas 1 hel efBrend R Candependiany cepetintgt O thikyhwintlomayte
medicaments 25 prepared therewith are generally useful for regulating cell activation, cell proliferation,
cell sueraI, b antiation, cell cycle, cell maturation and cell death or to induce systemic changes
in metabolism such as changes in sugar, lipid or protein metabolism. They can also be used to support

cell generation peiesislpghilan ianr e ol eRReiRoL PRI Bl Alls

depletion or destruction of ce IS, as cause r example, 30 toxic agents, radiation, immunotherapy,

growth defectsyherainutriidapendtatisaeprrsentintnensds dy Sengesentis Nk AndeBFRATREYIREPESt Provide a
therapeutic conigol of lisppe-gpngration apdidaeradatishrasichiieraray s Riodiicationaiealignd

tissue maintenance and blood cell homeostasis. 530 s s 3 1
15  substituted aryl or heteroaryl group, R’, R“ and R” are H; R and R™ are -O-alkyl,

which may be substituted.

Another preferred embodiment of the invention, are compounds of the formula (IV)

R4
RS N~ /
= :N /4 _\"...Y \ R12
R-A X7 4
N N—NH
=N
R13
20 formula (IV)

wherein Y is attached at the 5- or 6-position of the benzazole; A, X, Y, R*, RY, R°, R",
R are as defined above for formula (I).



These diseases and conditions include but are not limited to cancer as hematological (e.g. leukemia,
myeloma), or lymphomas (e.g. Hodgkin's and non-Hodgkin's lymphomas), or  solid tumors (for
example breast, prostate, liver, bladder, lung, esophageal, stomach, 5colorectal, genitourinary,
gastrointestinal, skin, pancreatic, brain, uterine, colon, head and neck, and ovarian, melanoma,
astrocytoma, small cell lung cancer, glioma, basal and squameous cell carcinoma, sarcomas as
Kaposi' s sarcoma and osteosarcoma). Other aspects of the present invention relate to benzazole
derivatives as new 0 pharmaceutically active agents,zéspecially for the preparation of a pharmaceutical
composition for the treatment of diseases which are cured or relieved by the inhibition of one or
several kinaseg a0y BROSANAIBG AR m‘é‘&fvgh?f&pﬁé%&g&{ﬁﬁ%oMES%%ﬁ%? yention the
compounds of the present 5 invention may be used for treating and/or preventing diseases by
inhibition of one ore more kinases like: Aurora A, AurorB‘rB, EGF-R, ERBB2, IGF1-R, PDGFR, FLT3
VEGF-R2, VEGF-R3, EPHB4, TieRFAK ar¥ compounds according to the present invention

or a pharmaceutically acceptable sal siol gicalllll_vction I'derivative or a stereoisomer thereof
if desired with appropriate adjuyants/and a g ! r tie of . R&icament for the
treatment or prevention of a disease'characterized by hype {etatign of keratinocytes and/or T

cells, especially inflammatory disorders and immune diso &, pheferdbly selected from the group
consisting of Addison’s disease, alopecia areata, Ankylosirg spo yIitis,FIQaemontic 15 anemia
(anemia haemolytica), pernicious anemia (anemia pemicio hthae, aphthous stomatitis, arthritis,
arteriosclerotic disorders, osteoarthritis, rheumatoid arthygit; aspernilogenese, asthnma bronchiale,
auto-immune asthma, auto-immune hemolysis, Bechet's disease, Boeck's disease, inflammatory
bowel disease, Burldtt's lymphoma, Crolm's diseSEEdRENdiditis, colitis ulcerosa, Coeliac disease,
cryogIlob(t;ﬁnbem}ne:dafm;@ﬁﬁ&mmﬁfmagsrﬁ&zmﬁim@%?&%uﬂBagggmdﬁokty@@,lf@??betes,
juvenile diabeteg, ici9 ic diabetes, insipidus,.insulin-dependent diabetes mellisis, autoimmune
demyelinating igergliseqse Iﬂﬁepatf F%ﬂ%débﬂrﬁaﬁﬁfgff‘é?r& alomyelitis, encephalomyelitis allergica,
endophthalmia phacoanaphylactica, enteritis allergica, autoitnmune enteropathy 31 syndrome,
erythema nod 1 hic facial paralysis, chronic fatigue syndrome, febris rheumatica,
glomerulo nep rltis,‘l’g%ro pastégrr(reggiyr? Fé’r%%? r‘étgvﬁ(glsqxriiifc,'ré:a""sot-%r,1 Wgr%%%@rﬁ%‘c’%% r‘sézge, Hashimoto's
disease, Hashimoto's thyroiditis, sudden hearing loss,Rénsoneural hearing loss, hepatitis cluonica,
Hodgkin's disease, 5 haemoglobirfd}ia pard¥ hypogonadism, ileitis regionalis, iritis,
leucopenia, leucemia, lupus eryther ms%:is emingtus, systemic Iﬁli%us erythematosus, cutaneous
a :

lupus erythematosus, lynaphogranidom nucleosis \ectiosa, myasthenia gravis,
traverse myelitis, primary idiopathic*myxed halmiaguupheética, orchitis
granulomatosa, pancreatitis, pemphigus, pemphigus vulg artefitis nodosa, 0 polyarthritis
chronica primaria, polymyositis, polyradiculitis acuta, psonasis, pyoderma gangrenosum,
Quervain's thyreoiditis, Reiter's syndrome, sarcoidosis, ata lerosisCprogressive systemic
sclerosis, gcleritis, sclerodermia, multiple scleros}g slc]fir js disseminata, acquired spenic atrophy,
infertility due to antispermatozoan antibodies, thror%oc;ﬁggenia, idiopathic thrombocytopenia purpura,
thymoma, acutehsreieribrisattitked iy 3 A0DSpositios ol habehEpsteinB Xy Vis BEsBLiated diseases
such as Sjorgrgms SYNdGME ¥ e RsAuERY) associated B cell lymphoma, parasitic diseases
such as Leishmania, and immunesuppressed diSease states such as viral infections following allograft
transplantations, AIDS, cancer, chronic active hepatitis diabetes, toxic chock syndrome and food
poisoning. 10 '}Iﬁeﬂﬁi‘lQf&éﬁ@@@fﬂﬂﬁﬂii@em%m%ﬁ%@&%&ﬂﬁé@ﬂ@?@ﬁfb%ﬂ‘@?mp|ete or partial
healing oig disage%rgﬁé)revention of g disease, or alleviation of a diseasgg or stop of progression of a

given diséase. TR s HRRE SRS iy AR f e RoEERESEfS Hiseases that are

caused by protozoal infestations in humans and animals. The compounds of the present invention can

further be use f%rtﬁ/éral n}fectﬁho?rllélssbor other Eggcglons caused for instance IEX Pgteau ocystis carinii. 10

T preferte dimert ventipn, are compounds of . .
Furthermore, the mverﬁmn rela 0O ame 0 trear)m’enror pPeven ion of diseaseés which comprises

the administratidrref Enreffestite Smolimemesomnpbhdsiof¢hedarmdaNHODg phrenaceutically
acceptable sallof AINRIGUERY SHASHIBR 90 Glgslgigoisomer 32 thereof
20
Another preferred embodiment of the invention, are compounds of formula (I),
where X represents O; Y represents NH; A represents -CO-; R’ represents H.



The compounds of the according invention and their pharmacologically acceptable salts can be
administered to animals, preferably to mammals, and in particular to humans, as 5 therapeutics per se,
as mixtures with one another or in the form of pharmaceutical preparations which allow enteral or
parenteral use and which as active constituent contain an effective dose of at least one compound of
the present invention or a salt thereof, in addition to customary pharmaceutically innocuous excipients
and additives. 0 The production of medicaments containing the compounds according to the present
invention and their application can be performed a&6ording to well-known pharmaceutical methods.
While the compounds according to the invention for use in therapy may be administered in 5 the form
of the raw chemical compound, it is preferred to introduce the active iggé%?liéﬁn optionally in the form

of a physioldyietity pisterraismbngingnt phbfIYEHIBREFABBSHRSE & h one or more
adjuvants, exginiets. (RIS Y Ufferppiliapi NRNd/RraihakasstoNGOphatmraceutical auxiliaries.

Such salts of the compounds may be anhydrous or solvated, In a preferred embodiment, the invention

provides mearisssihs poiRtRISHECEIRIdORs A ERIRERES fhe present invention, or a

pharmasgeutically acceptable salt or physiologically functional derivative or a stereoisomer thereof,

together with one or mgre pharmaceutically acceptable carrier and.oatonally, other
therapeutic MIBFWEEF&FQ&EEE%&WS%S% s. Ié}gié’r?fgr scﬁmrﬁﬁkgt&%eegggccepta ?é" in the sense of
being compaiibleiibuiite etiwe Kgepctismts 6f tNedpresitaifladdrerrestitamaPo the recipient thereof A
medicament gof the invention rﬁngl%/%ﬁf J\H‘&?ﬁuﬁﬂ@g%{%&%wfé@uﬁr@%ﬁbs&@% topical, buccal,

. represents an op : 1 .
sub-lingual, ranspéermaﬁ, vaglna parenteral (including cutaneous, 30 subcutaneous, intramuscular,
intraperitoneal, intravenous, intraarterial, intracerebral, intraocular injection or infusion) administration,

or thosejn a form suitahleJeT.aMpiRisiRtigRY jRbalatiaRefRs ui aitaipdnely dif pautd¢fipnd liquid
aerosol administration, or Qg/ spstained release systems. Séu%tal%e exampleis g s%%tain%qereﬁgase 33
systems inclFeTeEm B rmEdhle TRRIHUSE oS PR dBh&BTc PERHISH Containing the compound of

the invention;yhichdatyicgs-Eaantsos bt OMofphapes NiHclAsindepefittestlyrrpesootspgelesers For

preparing a medicament from a compounds of the. present inyeniogsand phar Wisallyagceptable
carriers can BNk sBRETE LS %ﬁig‘?&?ﬁ%égg?g}f%%%%%dg p%)svegoé)}% ta gts, pills, capsules,

cachets, suppggitpriserandidispapsRigRifamd s’ Arsdiid RitimdcRH e oReathymuplichubsiabes which
may also act as djluents, flavouring agents, solubilizers, lubricants, suspending agents, binders,

preserva%ivesfuféfﬂfé]f disintegrating agents, or an encapsulating material. In powders, the carrier is a
finely divided solid which is in a mixture with the finely divided active component. In tablets, the active

component is nixed wilh e SAGHBRY G IR RRGERPRVEBIKiN G e AR SU A I ons and

compacted in%hneméﬁa{)pe and size 5 desired. Suitable carriers are magnesium carponate, maﬁnesium
stearate, talc,véwegin Imosé’:ﬁlecﬁﬁhsé&&%,‘%t%?@%lé?inﬁ?a&%%ﬂ?n? ke RS 1% 0 dum
carboxymethykellilose & IRy aeHing \Waw; Caceiauies, MH thentkpertloatte mptpeatarGibroris
intended to include the formulation of the active C,‘?fmﬁ}%)#nﬁg Witgvgtg sulatci’ngorrrﬂﬁfegl%&ﬁa% rier
providingfa camdHCRA-wHIEFE e IREIRALE GBS AL FhIthSut tariars, |16 surrounded by a
carrier; which js fhiysiRansoriatiap, withri? Sim iR \wresicheard’and RZenge® atkyincibitbdnTabtets,
powders, capsules, pills, cachets, and lozenges can be used as solid forms suitable for oral

administratiorﬁ“pgft]ﬂ aring suppositories, a low melting wax, such as a mixture of fatty acid
glyceride or

A more preferred embodiment of the present invention, are compounds of formula (1I),
)5  wherein the —Y-R' substituent is attached to the 5-position of the benzazole, X
independently represents S or O; Y represents NH; A independently represents -CO- or
«NHCO-, where <« indicates the point of attachment to R, R? is an optionally substituted
phenyl, R%, R™? and R" are H; R'® and R' are -O-alkyl, which may be substituted.

30 A more preferred embodiment of the present invention, are compounds of formula (1II),
wherein the —Y-R! substituent is attached to the 6-position of the benzazole, X
independently represents S or O; Y represents NH; A independently represents -CO- or



S5 cocoa butter, is first melted and the active component is dispersed homogeneously therein, as by
stirring. The molten homogenous mixture is then poured into convenient sized moulds, allowed to cool,
and thereby to solidify. Compositions suitable for vaginal administration may be presented as
pessaries, tampons, creams, gels, pastes, foams or sprays containing in addition to the active
ingredient such carriers as are known in the art SO to be appropriate. Liquid preparations include
solutions, suspensions, and emulsions, for example, water or water-propylene glycol solutions. For
example, parenteral injection liquid preparations c@6 be formulated as solutions in aqueous

P e s eELE AR O ABS SRS ARAAIAR 6 KIeIT BRI bIMEAP RIS Do

formulated for parenteral administratio €.0. gy |njec'{|50n, or exa{pple bq[ys injection or continuous
infusion) angheayang prdssereihamipd 83eRoranhRimpeults, Bre- W& syrisgtsalirlavbithime
infusion or iqn @{L@'&ﬁ%ﬁtﬁ tainers with an added preservative. The compositions may take such 5
forms as suspensions, solutions, or emulsions in oily or aqueous vehicles, and may contain
formulation agents such as suspending, stabilising and/or dispersing agents. Alternatively, the active
ingrediegt may, i ReuwHar Jausiiakia beddinasfidkic dsoldinpoahsierfipsatith Py lyophilization from
solution, for constitution with, a suitable yehiﬁzle, e.g sterile, égo en-free water, before use. 0 Aqueous
solutions suitdsTes for 1520 PRECEANY U bSHEBSAR ol?’gge&ﬂﬁ%i) &"active component in water and adding
suitable colorants, flavours, stabilising and thickening agents, as desired. Aqueous suspensions
suitable for oral yse can be made hy di ing.the. finely. divi i nt in water with
Viscous mahR B A R Er o Sl A s SR E e e
carboxymethyined Rd searoomttesl iysitbsticied sheudmsading agents. Also included are solid form
preparatjons which are intended to be converted, shortly before use, to liquid form preparations for oral
administration. Such liquid forms include solutions, suspensions, and emulsions, These preparations
may contain, Ameibietiterfarsah embadiment shoReARIoBIGE PR ST LeTMER: buffers, artificial and
natural sweetgnetsydispatsantsaiiskenatrsalidii hgageniofanedthedide. In an especially
preferred embodiment of the present invention the medicament is applied topically. This reduces
possible side effects and limits the necessary treatment to those :5areas affected. Preferably the
medicament isfapepRddnddeminidanainiimenineyiinaaptasterpamdnofiSionya (Bkion, a foam, a cream
of a mixed phase or a |Rhilic emulsion syst il Il ypixed phase), a Liposome, a
transferéamef’%geﬁ%léfg%f" p%‘\l/l\? etr".l'z"fgi ?rq‘%%ﬁﬁs% ﬁédgggé%{r%grtgg%or example, be formulated with an
aqueous or oily base with the addition of suitable thickening and/or gelling agents. Lotions may be
formulated wiyh, g AJERHECLANRASE: Sphihindsner Alipcanialt pm@Rmm) emulsitying

agents, 35 stabilising agents, dispersing agents, suspending agents, thickening agents, or colouring
agents. where R’ is an optionally substituted ary! or heteroaryl group.

20 Another preferred embodiment of the invention, are compounds of formula (III),

where R? is an optionaily substituted phenyl group.

Another preferred embodiment of the invention, are compounds of formula (III),

where the —Y-R! substituent is attached to the 5-position of the benzazole.

25
Another preferred embodiment of the invention, are compounds of formula (11D,

where the ~Y-R! substituent is attached to the 6-position of the benzazole.

Another preferred embodiment of the invention, are compounds of formula (1I1),
30 where X represents S; Y represents NH; A represents ~CO-; R’ represents H.

Another preferred embodiment of the invention, are compounds of formula (IiI),
where X represents S; Y represents NH; A represents «—NHCO-, where «



Compositions suitable for topical administration in the mouth include lozenges comprising 5 the active
agent in a flavoured base, usually sucrose and acacia or tragacanth; pastilles comprising the active
ingredient in an inert base such as gelatin and glycerine or sucrose and acacia; and mouthwashes
comprising the active ingredient in a suitable liquid carrier. Solutions or suspensions.are applied
directly to the nasal cavity by conventional means, for 0 example with a dropper, pipette or spray. The
compositions may be provided in single or multi-dose form. In the latter case of a dropper or pipette,
this may be achieved by the patient administering agy appropriate, predetermined volume of the
solution or suspensiop. In.the e of a spray, this may b hieved for example by means of a
metering atom fﬁlée prea oﬁlﬁrﬁ giagﬁﬁ]eﬁﬁs?ratfog\ tcr)e%ég?lé%%%atory tract may also be achieved by
means of an aerosol formulation in which the active ingredient is provided in a pressurised pack with a
suitable propgll I )a%r igHoradiflagromethane,
trichIorofluoré‘ﬁgmﬂégﬁg?%%éﬁgﬁ%gﬁgggﬁgﬁ%%%% %’ar o(r;1 %?g?(%%%r other guita Sle gas. W The
aerosol may wbereahkeptRpaisd b on teapresesitian serepsenticiPin. Rheepssetilirug may be
controllegl by provision of a metered valve. Alternatively the active ingredients may be provided in the
form of a dry powder, for example a powder mix of the compound in a suitable powder base such as
lactose, star%%ﬁ%%em%@%ﬁ%mm%%ﬁm geehd Bblyvinylpyrrolidone
(P'VP). Convghightly {§esamsler. CayriRbwitinr Mg 0o Rfhasaasal savtyy T Renpawwder composition
may be presented in unit dose form for example in capsules or cartridges of, e.g., gelatin, or blister

packs from whfFAtFEoR0RE ThaRPemeh it RS e Ba B e Sof an inhaler. 30 In compositions

intended for administration to the respiratory tfact, including intranasal compositions, the compound

will gene allyé%;iw a small %arti le size for.example.of the order of 5 microns Qrgss- Such a particle
size may6be %t%é %%/Qmeaer%%gg&lver? I|r(1)§ & éﬁ# ?b?xgxcé)rlﬁgf)eu%%sr%%?ongt on.”When desired,
compositionsaasiepipdundy wbae Harpzcsrate 8s cYofepresanth A gfetpmsenay &e-employed. 5 The

Pharmaceutiog! g RUALaRS QAR eiAiLInd 1 dosRAcaNTBrdib SN Bedfipreparation is

subdivided into unit doses containing appropriate quantities of the active component. The unit dosage
form can be a packaged preparation, the package containing discrete quantities of preparation, such

as packaged jaRj@is fraRsiienodi RRMAT GINIaIE th Oira BRApkaRINTTotRIE MR flosage form can be
a capsule, tablet, caghet, or lozengg itself, or it can be the eg;%ror%r'ajte%@umber of gny of these in
[

packaged forRheFa HetsPIER RS APBREPEdiniStrAFRTGS SToFREF SRR Gus administration

and continuous infusion are preferred compositions. 5 Further details on techniques for formulation
and adm'”'stfx}g& Taéégﬁf ‘é”%é’&it@ﬂgn'taéfﬁ%ﬁ%'éé% m%fﬁﬁi%@é” ion %spo*}a{%%%tgh al Sciences (Maack
Publishing Co. ASton Pa). armaceutical composftions cah also contain two 6r more compounds
of the presenwilwterXformedteir ihdreprelagicll; dceptabiats atNEHAD gl shather thdicatesdbically
active ’OSUbS%aorfr(fteosf attachment to R?; R® represents H.
10
Another preferred embodiment of the invention, are compounds of formula (Ia),

where R? is an optionally substituted aryl or heteroaryl group.

Another preferred embodiment of the invention, are compounds of formula (Ia),

35  where R? is an optionally substituted phenyl group.

Another preferred embodiment of the invention, are compounds of formuia (Ia),

where the ~Y*-R'® substituent is attached to the 5-position of the benzazole.

30 Another preferred embodiment of the invention, are compounds of formula (fa),

where the —Y*-R'® substituent is attached to the 6-position of the benzazole.

Another preferred embodiment of the invention. are compounds of formula (II),



Thus, the compounds of the present invention can be used in the form of one compound alone or in
combination with other active compounds - for example with medicaments already known for the
treatment of the aforementioned diseases, whereby in the latter case a favorable additive, amplifying
effect is noticed. To prepare the pharmaceutical preparations, pharmaceutically inert inorganic or
organic excipients can be used. To prepare pills, tablets, coated tablets and hard gelatin capsules, for
example, lactose, corn starch or derivatives thereof, talc, stearic acid or its salts, etc. K) can be used.
Excipients for soft gelatin capsules and suppositorieg are, for example, fats, waxes, semi-solid and
liquid polyols, natural or hardeped gils etc. Suitable,excipients fc ﬁy_ie [ C}IIsqutions and
syrups are, 1“(’%’1h %rf:{rfgﬁfgf %%ergsgé?é??ﬁr\%%ggr, g?g(!c::%ocsngs, gg) ybllsgregt)%%%% e excipients for the
production of injection solutions are, for 37 example, water, alcohols, glycerol, polyols or vegetable
oils. The dosg oL VARRMIIBAYAR IS AR veni:sulecoindbmiadlepndions in each
individual case. For the above uses the appropriate dosage will vary depending on the 5 mode of
administratiowheie ¥artpskentoBidiloreproenta AEy a%bom@eéﬁétmwéfa:wb@ﬁeﬁamﬁ‘&%§er,
satisfactery rgsults are-achigved. & g\@;sggqerﬁ@glgg fbout 1 to 100 mg/kg animal body weight
preferably 1 to 50 mg/kg. Suitable dosage rates for larger mammals, for example humans, are of the
order of from about 10 mg to 3 g/day, conveniently administered once, in divided doses 2 to 4 times a
day, or in susiginge: isesedfenBeAdbe itawine-auample sanpoligires Rienulaldird to demonstrate
preferred embodiments of the inyention.. It should b atpgreciéated by those of skill in the art that the
techniques di¥BRE& 1 aheRReRAll SUaHFRh AT %F%g e &RBues discovered by the inventors to

function well in the practice of the invention, and thus can be considered preferred modes for its

practice. Howgver, those of skill.in the art should. inlight of Q?tﬂﬁ—ﬂ appreciate that
many ch ngeguc0 eﬁgr?n%a%fé? Frﬂ}ﬁoedlsnﬁ%%i |§ %‘Fn%‘gg?%%%ﬁté%h‘gsﬁﬁa?gc osed \?\l/%]foﬁgi departing from the
spirit and scopbené Ricsameptionadly sevstiteterd tbkeaylmsated claims. All references cited are
incorporated herein by reference. OExamples Abbreviations: min, minute(s); h, hour(s); r.t., room
temperature; Rt, retention time; I', pseudo; s, singlet; t, triplet, quint, quintet; br., broad; J, coupling
constant; pTL@}%hébBﬁ#ﬂVédtﬁmh%@&eéﬁRfﬁ#‘&Bﬁﬁﬁ‘ﬁ% BRBPAL %‘?cﬁ)@ridine, IM,

Intermediate. yNMR: SRECHR; Bk i ANRRESIIO M Eigosther biNRRepagsa were recorded at 300
MHz 5using the residual solvent peak as an internal standard (CDC13, 8M = 7.26). Analytical

LC/ESI-MS: 2 x Waters 600 Multisolvent Delivery System. 50 gl Sample loop. Column, Chromolith
Speed ROD Ripbrd Mefeicdranmatintity 50 thehbrentinmatie 2ogmopreiitfifomartkiBluent A, 1120 +

0.1% HOO2H, it B WeCh, Graglent 265000 R IFRS By, 3 mimin. Wters LC2

single quadrupol'mass spectrometer wi electrospray source. MS method, MS8minPM-80-800-20V;
positive/negative ion mode scanning, m/z 80 - 800 in 1 s; capillary, 3.5 kV; cone voltage, 20 V;

muliplier voltaggAGoicrRfeb e-ARtLaSANaU AR GHI AR XhE HOiER0 ConiBSRREILEY.
Waters 2487 38 Dual ?Absorbance Detector, set to 254 tin. Preparative HPLC-MS: Waters 600

Multisolvéht DBRBp§estaxmtianAndhBhaBRFRHA ASRELIDERTHT OF §588°hi Sample loop. Column,
Waters X-Terra RP18, 7 um, 19 x 150 nun with X-Terra RP18 guard cartridge 7 um, 19 x 10 mm; used

at flow rate 20 ml/min or . . o . N
The compounds of the present invention can form salts with inorganic or organic acids or

bases. Examples of pharmaceutically acceptable salts comprise without limitation non-
toxic inorganic or organic salts such as acetate derived from acetic acid, aconitate derived
35  from aconitic acid, ascorbate derived from ascorbic acid, benzoate derived from benzoic
acid, cinnamate derived from cinnamic acid, citrate derived from citric acid, embonate
derived from embonic acid, enantate derived from hcptanoié acid, formiate derived from
formic acid, fumarate derived from fumaric acid, glutamate derived from glutamic acid,
glycolate derived from glycolic acid, chloride derived from hydrochloric acid, bromide
30 derived from hydrobromic acid, lactate derived from lactic acid, maleate derived from
maleic acid, malonate derived from malonic acid, mandelate derived from mandelic acid,
methanesulfonate derived from methanesulfonic acid, naphtaline-2-sulfonate derived from

naphtaline-2-sulfonic acid, nitrate derived from nitric acid, perchlorate derived from



5 YMC ODS-A, 120 A, 40 x 150 mm with X-Terra RP18 guard cartridge 7 um, 19x 10 mm; used at flow
rate 50 ml/min. Make-up solvent: MeCN - 1120 - HCO2H 80 : 20 : 0.05 (v:v:v). Eluent A, H20 + 0.1%
HCO2H; eluent B, MeCN. Different linear gradients from 5 - 100% eluent B, adapted to sample.
Injection volume: 500 FLI - 2000 gl depending on sample. Waters ZQ single quadrupol mass
spectrometer with electrospray source. Positive 0 or negative ion mode scanning m/z 80 - 800 in 1 s;
capillary, 3.5 kV or 3.0 kV; cone voltage, 20 V; multiplier voltage, 400 V; probe and desolvation gas
temperature, 120 C and 350 C, respectively. Waters2Braction Collector Il with mass-triggered fraction

collection. Wai&hid8e mat?wgﬂﬁtaraem‘%tmrpﬁospﬁ&hesmdpfpmMmedate@d réeirpREidie 1:
N-(6-Arninobenzoxazol-2-yl)benzamide. Ste l]é A shgeluti(%g of ¢ a,n%gsg brom%%e (3.590 g 33tmmol;
caution: highl%ialwé%‘?ﬁ@ﬁ%afﬁ%éﬂ%% § a5ith SORPABCIETE S HOM A0TRIE A o SiTBRST
cyanogen brogaiéie)ifrair sy toficidn s cilayevasiaddidebin awwelniorncid, 2salphae-Senitrab frono| (4.62

g, 30 10 mmol) jn tetrahydrofuran (%g' mL). After itirgin for.1d L, aprecipitat h%LrgPr ned which
was dissolved %élé‘aitﬁ)é;lgbfmvﬁg & B % ers |rr|ngg faﬁﬁértagy‘é%a%spafl%l tee W%éirv?fo in \/g;s added
and NaOBl wéaslaciedfonil 4tid anikttherurned basic. The tetrahydrofuran was removed in vacuo and

the precipiataayad i B IRTAIARD AGUSANRRDERS RS SRRATRISA tyliraliamanestiogiaih water

and recrystallize ol (100 mL)."25 Upon additional fractional crystallisation of the mother

liquor, a total 81SEBEPES (24 39¢iHBI07 PUEFBRIL  these farreub s bxalkslig cathynsirbiPas & Brown

solid. LC/ESI-MBih{ armbeheEi s ibigse ibABdMrtth AticiohS2 min. Step 2. Benzoyl chloride (1.17

mL, 10.0 mmal) was added to a suspension of 2-amino-6- hitrobenzoxazole (1.50 g, 8.3 Y ol) in
oyriine (10 1YL Q8 A GBPORI DB PO P SRR B B ARREINS Wity o EY The
mixture Was stsfedavbs pigdtcdd by andlibds lasiting preeipintd skilbiscbaratadddefittibtidm the
N-(6-Nitrobenzoxazgl-2-yl)benzamide (2.08 g, 7.32 mmol, 88 %) was thus obtained as a yellow solid.
LC/EST-MS: RPE¥84 39 flv1+111+; miz = 282 [M-Ht; Rt = 3.13 min. Step 3. To a solution of
N-(6-nitrobenzoxazol-2-yl)ben7Amide (2.03 g, 7.17 mmol) in dimethylformamide (60 mL), palladium on
charcoal (1529, J0 $E0 A% carmiel adhyea aiddeclanding:All Wasee PRRCevibiidiageps(1 bar).
The mixture was stirred for 2 h at 60C and then overnight at r.t.. The palladium was removed by

filtration througharpaesuicallyiiecoppiatie fasnhafBRTRPDRIE RS IgERTHirtea e dhsaradustictifihg
precipitatgswas Sapauaie chbyHU it {oLoRIRIRAN o6 A FHRRRSRAIARY -2y el flatidehé8P 30, 3.25
mmol, 45 %) as a brown solid. LC/ESI-MS: m/z = 254%WEI; m/&1=%§2 [M-Ht; Rt = 1.92 min. )
Intermediate 2PN YL HISHURCIARR ASTHANBH & SHTRIE OBIEL 'Y a suspension of
2-amino-6-nitrobenzothiazole (Sigma Aldrich, 2.93 g, 15 mmol) in pyridine (20 mL), benzoyl chloride
(.74 mL, 15 ol) was added. After stirring overnight at r4., additional benz ride.(1.74. mL, 15
nunol) was adrgg}a ﬁﬁgl?ﬁ%nﬁ%x?ﬁ?gr%E stﬁr?gg é?‘éeggoflA%dr (t:%?np e |8%{so§ﬁ8%¥é§([}t%%%% r%%dure
was poured intgeneastly 5:$250 fot iz dreaimsdtoot eeky rali farat®ap drsnideref fhe hesiierigppredibitate

Ve rg,sr&gggsf%h@%mmmg%&%@m L3Rl (26 £ asane!aaalithory
LC/ESIMS: m/z = M+111+; m/z =298 [M-H]; Rt = 3.93 min. Step 2. A mixture of
N-(6-nitrobenzéikrases| Teyyirampanipgice discasespaptpimmanns i ihoditBharcoal (2 g, 10 % Pd,
1.88 mmol Pd)TginsHpdfaismaraie &y ansbe iyl (iFue it Grealndunsiiskagenatrl 4ebar) for
2 h at 60C. The palladium was remqved hy filtration throu ad of.c Ijée. After %centratiog to 20
nal, water wa§%@&%m%ﬁ“@??}}éﬁ?&?&esw ?%%Ba?ﬁ%‘é 8$£/ ffﬁi‘ BRG of5aTRIas an
N-(6-aminobenizaipinacls2-Yigreferez draidegipdinds htcordin|1O3Hb)iasentineyandlichadRAESRNS: m/z
= 270 [MtHr; m/z = 268 [M-Ht: Rt = 2.27 .1min. 15 Intermediate 3: S . :

(6 Amifebe e RSt e DCHRHAE chn seustion,collproiferation el
(Sigma Aldrich siréiSag, el diffflerttatibpyeadimadieocell Dateatioy rof lerlbidegthiont indgen Si6H WS

added. After S“J(fgé}%g%? el WAl 4 Critabivas Agee il & MiKiR WRRSUIRE iPhA Sdhat rt.

then methanol L) and water (50 niL) were added. The precipitated N-(6-nitrobenzothiazol-2-y1)-

30 isonicotinanfige easakivaamperiaet genBatoheoistiadpsiyding ek sk #oyth A etRsIfEARamide

and precipitatet Aoy AoAof AR QBpIGRDH 4 A5 o MabRA'), oL IEBIM: Mz =
301 [M+1§%)]’ mtgxi_cza?g%zgts,_ﬂ&igt%(;n? 'm‘dﬁfé(r)apy, growth defects, malnutrition, malabsorption,

immune dysregulation, anemia and the like or to provide a therapeutic control of tissue

generation and degradation, and therapeutic modification of cell and tissue maintenance

and blood cell homeostasis.



Step 2. N-(6-NitrobenzothiazOI-2-yl)i50nicotl1lamide (2.42 g, 8.04 mmol) was suspended in ethyl
acetate (150 mL), and dimethylformamide was added until dissolution occured. After addition of
palladium on charcoal (4.25 g, 10 % Pd, 4 mmol Pd) the mixture was hydro- genated (1 bar) at 60C
until completion of the reaction. The palladium was removed by 5 filtration through a pad of celite and
the solvent was evaporated. The residue was taken up in little methanol and precipitated by addition of
water to obtain N-(6-aminobenzothiazol- 2-yDisonicotinamide (1.73 g, 6.4 mmol, 80 %). LC/ESI-MS:
m/z = 271 [M+H]7; m/z = 269 [M-Ht; Rt = 1.43 min3ttermediate 4:
N-(6-Aminobenzothiazol-2-yDnicotinamide. 0 Step 1. A mixture of 2-amino-6-nitrobenzothia2ole (0.976

g, 5 mmol), nicotinoyl chloride hydrochloride (1.07 g, 6 tnma)), friethylamine (1.9 ml,.13.8 mmol),
DMAP (catdlecadirsegss zndacansiteors G@WE)M%B%&MCFE u&%ﬁ? %&%ggtroqa?l)&lcﬁﬂo%rgf nicotinoyl
chloride hydraghlpriden(Rig88, Smyaghhansstieth Hdihn Mdnhort B&igkinis|ympatmgdad continued
for 5 h. After cooling to rA,, the precipjtate was separated by.fikcati h i d with
boiling metHhdl IR Yier r@ﬁ‘ﬁﬁ\?iesbfﬁﬁté ﬁ%sﬁ%?ﬁbgv‘f"ﬁe%a\%iags}"?r%%gbgfg%%gggaw%%%ﬁ
N-(6-niteobeggatbindokanybunianti namnin(dseaal skit3panorsatirl biain, Rcine.Meomnbad R (M +ir;
m/z =299 [M-11.1; Rt = 3.54 min. Step 2. N-(6:Nitro IA7Qlae-YEHNGOtHRRiden48abRugl 1.67
mmol) was diEshI iﬂvﬁgﬁétﬁlgfgﬁ%%d%és %@W)\Hﬁ, Ja0 WAZRg gieia

0niL) by warming. After addition of palladium on charcoal
(0.089 g, ).Ostz8heBos @D 8aminohRanemasi s FENNES KHERIHR TP RISE LR 80C. The palladium
was removed by hot filtration through a pad of silica. After removal of the solvent, N-(6-

aminobenzothiazol-2-yDnicotinamide (0.45 g, 1.67 mrggl, 10(1?0/%]W?§1' obtair111eg"r as a brownish solid.

LC/ESI-MS: €thier aspyats Rf ther Pragent iDgenfioniflaie 1 SeR%4R) AR e

N-(5-An};nobgmmaagymz@ﬁég@paammwmmmmwmmm, 112.5 rrnnol)
8

was dissolved in acetone (80 inL) and acetyl chloride (8.83 2mmal afdedsdrepwise. After
stirring for 1 ﬁ%ﬁ?ﬁ}%@&ﬁ?ﬁﬁﬂﬁ&é’%%ﬁaﬁﬁsﬂ & iﬁ%%%ﬁglg%a%g%%é%o%g@gution of

2-fluoro-5-nitgpapiine éabkriase (dBanphosthetasixture was refluxed for 6 h, then the solution was
concentrated and stored overnight at r.t.. The precipitated 1-acetyl-3-(2-fluoro-5-nitroPhenyOthiourea
30 was filtered off, washed with acetone and dried. The mother liquor was concen r&ted and

recrystallizedir amparetoneet pyifsucdnenshodisaceh of the BroeRian AbGEATBPFRESY) B8 BRIHDI, 43 %)
of a grey,solid was. obtained. |y SRRty dRE Ak B2 inlibitiéh Glepe2réwsoiation of
1-acetylg-(ﬁrﬁgiiﬁ%ﬁ%ﬁ%%k%%ﬁ]iourea (9.6&9 374 r%lgog}? nfgﬂe @q&gﬁ%gﬁﬁickly
poured into aldotstiotikst SHERIM fnedhErEI Rk Refttisy, 7% iy ?ln methanol mL). The
solution was steeel Ryeppidipl\WiteoUk Slirrag SRIte precipitated 2-amino-5-nitrobenzothiazole was
filtered off, washed with methanol and 5 dried (yellow crystals, 6.87 g, 35.2 mmol, 94 %). LC/ESI-MS:
m/z = 196 [M+11]; m/z = 194 [M-1.1]; Rt = 2.71 min. Step 3. A mixture of 2-amino-5-nitroben2othiazole
(1.52 g, 7.8 mpaelohfyounys ebdoritieg(t Ienaksd iRventiol) mrﬁmmﬂ%Lm?h’ééﬁéﬁ% 60C for
24 h. The mixt rei‘évfs-l?ﬁtk"%‘}'n'él}Q a&%ﬁ%&@é@l—b abddhedrsilinapieainiaie wikspprpitded by
Eirobenzo -2-

filtration 18 0 YGRS laz01-2-3,1)benzamide (1.83 g, 6.12 mmol, 78%) as a yellow solid.
adjuvants and additives for the production of a medicament for the treatment or prevention

of & disease characterized by hyperproliferation of keratinocytes and/or T cells, especially
inflammatory disorders and immune disorders, preferably selected from the group
consisting of Addison's disease, alopecia areata, Ankylosing spondylitis, haemolytic
5 apemia (anemia haemolytica), pernicious anemia (anemia perniciosa), aphthae, aphthous
stomatitis, arthritis, arteriosclerotic disorders, osteoarthritis, rheumatoid arthrifis,
aspermiogenese, asthma bronchiale, auto-immune asthma, auto-immune hemolysis,
Bechet's disease, Boeck's disease, inflammatory bowel disease, Burkitt's lymphoma,
Crohn's disease, chorioiditis, colitis ulcerosa, Coeliac disease, cryoglobulinemia, dermatitis
30  herpetiformis, dermatomyositis, insulin-dependent type 1 diabetes, juvenile diabetes,
idiopathic diabetes insipidus, insulin-dependent ~ diabetes mellisis, autoimmune
demyelinating diseases, Dupuytren’s contracture, encephalomyelitis, encephalomyelitis

allergica, endophthalmia phacoanaphylactica, enteritis allergica, autoimmune enteropathy



Step 4. A mixture of N-(5-nitrobenzothiazol-2-yl)benzamide (1.79 g, 6.00 nunol) and palladium on
charcoal (0.95 g, 10 % Pd, 0.9 mmol Pd) in dimethylformamide (40 mL) was hydrogenated (1 bar) for
2 h at 100C. The palladium was removed by filtration through a pad of celite and the filtrate was
concentrated to a small volume. Upon addition of water (200 mL), a precipitate formed which was
separated by filtration. There was thus obtained N-(5-aminobenzothiazol-2-yl)benzarnide (1.39 g, 5.14
rnmol, 86 %) as a grey solid. LC/ESI-MS: m/z = 300 [M+Hr; m/z = 298 [M-1.11-; Rt = 4.2 min.
Intermediate 7: 4-Chloro-6-methoxy-743-(4-methylpfjPerazin4-yl)propoxylquinazoline. Step 1. To a

solution of methyl vanill 7.29 0.mmal) in dimethylfarmamidg ( 0 ml,), potassi rbonate
(8.29 g, 60 ms%lésoénned t?éﬁtz%/ aro&ﬁ%%ﬂ%gfé%, 4 %rg}n%%%v%r@aggdﬁgr #%Selsfn& uc?re%%va% egted to
100C for 3 hsyxfieemeolinbrio chepmaticn, wgloraekiéel aaphititdsprGdadpawhsesxtsyotEdmseyéidvites with
ethyl acetate4The comhined i genikpRasenwaResE_d W HIaIRi RBY Bineidier dadag over
Na2S04, the solvent was removed to yield methyl 4-benzyloxy-3-methoxYberizoate (10.8 g, 39.7
nunol, 99 %)Eatings Ny SEARFANATEH WhHRATIBE] WithoubsRRlidy pehmBitfon Hedgkaysy shisease= 273
[M+H]; R = 38308 bbaieRa? piletyvidRan 24 ps ot BRIAOXYDIE0 2ok tidd) Odntopknias
converted into methyl 4-benzyloxy-5-methgxy-2-nitrobenzoate (11.6 g, 36.6 mmol, 91 %) as described
in US 02/002658894% TuRps STYHhefpiaue gléi?ﬁ‘ﬂf&"ﬁz ESREBIo\FEPYS S TR SRR 93 85 min.
42 zoate (11 kg, dothemansl)saiinphtgdiniiven ehdigoah(InbacutREsFfdctiosamalyidieniare
combined and tetrahydrof-uran.(250 mL) was added. The argon was replaced with hydrogen (1 bar),
and the Mt S R ey R B R PR e g P P YRR
separated bydfitthitiograhnbergtess pdnofestifia aeminhizespempbignasnigatscebipanistitin neddsy
2-amino-¢-hy, = 20ate ( lch w '{Q&%further
purificatigln. ngci:(;/ SI-M%': lg'nil?z&:ilefG ﬁ%&4ﬁ%§y§@g@2®%§§ g@gl\l 4Qé %%’nigfg%%?’mvﬁmamide (29
mL), ammoniByedesma gangranosus.| Quesviiinh dvremigitis, aRAHEL S -SKRMORRS SHERIASIBeAASISte (6.56
S Lo i ey i s e
stirring for 1 h, the precipitated 7-hydroxy-6-methoxy-3,4-dihydroguinazolin-4-one was filtered off,
washed with ﬁ?ﬁ%&&ﬁ%ﬂl@%ﬁ&ﬁ&@.é@%o@%ﬁ%ﬁw L&V SToVESHSDAREOM +
m/z = 191 [MddtibRdies ] . BidombucPigedia,Aidiofiattdcoftiirdmibraxyopenie thaxyuh 4 tiydrog uirardlind-One
(5.86 g, 30.5 5 mmol) and acetic a i S.nal, 229 mmal) in pyridine (4.9.mL, 61 mmol) was
heated t(?olocfet%ro ] ‘{e}iﬁéﬁ%tggﬁhr}él 0 f?%gegvégeﬂfga Sn{n %v%rg‘é% e Sgﬁ%tt?ﬁle%rﬁlx lre ‘\l/rggs
vigorously stinedforgtens Fyedseosipiitsd(AB¥ tox EB W etdsengiagd-Biingdrbqunkarulinparesiiécwas
fitered off, waghed withwater. AR diied (@aysald BA L 28 20k 93.24) ok GESEMSRYZ = 235
[Iv! +lir; m/z = 233 [M-1-1]; Rt -= 2.88 min. Cf. 0 also"WO 04/043472, page 32, Step 6. i
7-Acetoxy-6-rfaingias ol dransolanietnase SRS (X2, £hrons mw?a@éaﬁw@atﬁﬁtaoxw
4-chloro-7-hygkQe/sfmeondiiinepeiiBais: 22 9, 5.79 mmol, 58 %) as described in WO 04/043472,
page 32. LC/ESI-MS: m/z = 211 [M(35C1) +Hr; m/z = 209 [M(350)-Hr; Rt = 2.45 min. .5Step 7.
Di-tert-btﬂyl azodicarboxylate (0.478 g, 2.08 nunol) was added portionwise to a mixture of
4-chloro-7-hydrexynfentietbconding na 2Bk nard @35 g:ntiGo i trahdad (b methyleomplete or partial
piperazin-1-y1)-propan-1 -ql (Intermediate 9, 0.276.9, 1.74 mmoD, and triphe hosphine (0,544 g,
2.08 mmol) in:%lcﬁgrg?n%t ésr%%Sf(Z(? ﬁ%i?ﬁ”l‘.t?%fangégeégg%ry?rfur ‘eqr? g?goﬁgﬁ) ?/vélls%\%geoo B\Uﬁgr%ﬁrring for
2 h, the solutiprograsssmndergintodisas® nal, mounted on silica W and chromatographed (gradient,
dichloromethane to dichloromethane : methanol = 3:2 within 1 h) to obtain
4-chloro-6-methoxy-743-(4-methylpiperazin-I-y1l)Propoxylquin-

'5  The compounds of the present invention can further be used for diseases that are caused by

protozoal infestations in humans and animals.

The compounds of the present invention can further be used for viral infections or other

infections caused for instance by Preumocystis carinii.

Furthermore, the invention relates to a method of treatment or prevention of diseases which
comprises the administration of an effective amount of compounds of the formula (I} or a

pharmaceutically acceptable salt or physiologically functional derivative or a stereoisomer



awline (brownish solid, 0.431 g, 1.23 nunol, 74 %). LC/ESI-MS: m/z = 351 [M(35CI) 43 +Hr; R4=1.88
min Cf. also WO 04/043472, page 32. Intermediate 8:
4-Chloro-7-methoxy-613-(4-methylpiperazin-1-yl)propoxylquinazoline. Step 1. Methyl isovanillate
(2.73 g, 15 mmol) was converted into methyl 3-benzyloxy-4- methoxybenzoate (3.91 g, 14.4 mmol, 96
%) in analogy to the preparation of Intermediate 5 7, Step 1. LC/ESI-MS: m/z = 273 [M+111+; Rt =
3.90 min. Step 2. Methyl 3-benzyloxy-4-methoxybenzoate (2.83 g, 10.4 mmol) was converted into
methyl 5-benzyloxy-4-methoxy-2-nitrobenzoate (3.8 g, 9.71 mmol, 94 %) in analogy to the
preparation tcilﬂlnt rmediate 7, Step 2. LC/ESI-MS: nt/z = 318 [M+H]; Rt = 4.00 min. Step 3. Methyl
5-benzyloxy-4- hoxy 2-nitroben2oate (4.11 g, 13.0 mmol) was con- 0 vetted into methyl
2-amino-5-hydroxy-4- methoxybenzoate (2.56 g, 13.0 nunol, 100 %) in analogy to the preparation of
Intermediat StoerB %ﬂh’é"§c66§*am§1ﬁﬁe[mxilﬁﬁcrH{eBbﬁaﬂn&éMc&m&eptable salts

2-Amino-5-hy roxy thoxybenzoate (2.56 g, 13.0 mmol) wa nverted into 6-
hydroxy-7- nm@,@yagmﬂﬁﬂﬁ@reﬁo@uﬂﬁ&%&?nﬁ%‘?@b@f Q‘i’@a’é’@ﬂl?nﬁﬂ% i PYHY \“? AQI8YPESs Be
preparaon %é&&%ﬁﬁ%&“ 18 Te SIPhxhilE St S8V znstA&3 Mix Hif form=of Ydhfiiécauitical .77 min.

Step 5. 6-Hydroxy-7- met 0X 3. 4-dihydr umazolln 4-on 9 mn ted into

6-acetoxy-7-PRERAGHPRS Vb f%/alr‘Ba’u ifﬁ? . PRFRSEI25S ga@lign gggv&) glrgsgﬁaa? o?g(jaﬁ%gtﬁk{e

preparation ghlrseaediatee/ofSie st b@éﬁﬁbmkﬁnm&fﬁnﬁaﬁe[m%-wem@mm 2 s thersaf; @ = 2.20

min. Step 6. 6; Acetoxy-7- methoxy-3.4-dih 468.d47:0Q mmol) was converted
%q}%?(?roxyl}?-m é’trﬁ artnaceu ?ﬁg#&%@&gé féxﬁg it 1

into 4-chlord* Xyquinaz 0.398 g, 1.89 ' mmol, 95 %) in analogy to the
preparation of Intermediate 7, Step 6. LC/ESI-MS: m/z = 211 [M(35C1) +Hr; m/z = 209 [M(35C1)-Hr;

Rt = 2. 4% minn%'s lg,%gcz%oﬂ Qﬂlﬁfé&&ﬂ@f@g e xyoﬁtmﬁﬂg)wawfﬂ;@hn&;((%&ﬁsd@ glt?)?ttrm‘mﬁsmas 1 29
converted into 4-chloro-7-methox erazin- oxylguinazaline

mmol, 73 %) RVERSFAPEIRAE ‘Z:R%Yb"ﬁ? Iﬁ?]%%g @gt‘}% &gEgé‘ Lﬁ?r”g% 21 f(3sc1)
+Hr; R1 = 1.834mbisintermediate 9: 3-(4- Methylplperazm -l- y1) proPan-1-01. 30 1-Methylpiperazine
(6.99 mL, 63 mol) was dissolved in toluene (30 mL). 3-Bromopro- 44 panol (2.62 mL, 30 mmol) was
added slowly and the mixture was stirred overnight at r.t.. After heating to 80C for 2 h and cooling to
r.t., the m|xtuWM1mslidtemqbtamdsthecﬁtthan<§1W%‘@%ﬁghlﬁ%éhﬁawl%hféﬁ’émﬁéﬁ@%h‘}oval of
the solve k S'du§¥é@>§ {EEPMQ éﬁ@@téan@waammm@ﬁgmms oil
(4.08 g, 6 11]NMRC §T- quint, J 5.8 Hz, 2 H), %8235-
2.6 (m, 8 H) zm»a@m@e;quy of w}eutﬁtﬂg@f@léyﬁﬁceffﬁ leysplé 12 BParaiey Fﬁ’ 259,

2-Chloro-4- (%3%@{9&&'%@{%@ b YdoRY HESHSs, A:iﬁi}ﬂbt[ﬁ Of azsierdlj hi€ikegy ditniditse {6086 7othed. 49
mmol), 1-meth

plperazme (0 , 6.40 mmo ldijsppropylamine 6’pol) in
ethanol (13 mEYsteEestpkams aﬁ‘ﬁg tﬁé‘%‘ c%\s/tggnlé)ﬁpcllﬁlg mr%?gre Was9 pé%r%lg'::oned
between 142QkkiaRd3:1; 100 mI) and chloroform (3 x 70 mL). The combined organic phases were
washed once with brine (50 mL) and dried over MgSat. Removal of solvent yielded a pale-beige solid,

which was washed with ethyl acetate / ultrasound to give the desired product as a colourless_powder,
which was furihes mwmmm@ﬂlmm@%%%%%%&%ﬁm%%|zat|on

of the washing so Hit‘x? ?flegérﬁ’ 8 ds 48 PR nad ML Aly acceptable salt or physmlogmally
2-chloro-4-(4-met erazinl-yl)pyrimidine was obtained. LC/ES|-MS: ink = 21 350 Err Rt =

0.5 min. Interrﬁ@w&@@aiIlem’ftt}ﬁ?d?bﬁyf‘ﬁﬁerfaﬁ?’ﬂeﬁl}e(s%Qﬁ?}l’b‘i}r&%@l@%ﬁﬁé?ﬂfﬁé) x?ﬁ
2,4-dichloropygimiding {0 fress GtRatmahd3-aptivastlymestivotrzajeutic) (68w, Iﬁo@@m@ and

ethyldusopropylamlne (2.8.inL, 16.22 mmol) in, ethan ,’,LS was stiryed a t at Lt.
overnightSande&hFa FS@ECW@%(TZ? r?ﬂ&tﬁ?ﬁe%%% écoﬁ%:%r%t% =5 ?H’e %a‘fojfg%rt]{ﬁge{e [?rr%:(lmately

10 inL. Upon rgpratasredieitiont afcioimylativer 263 Mﬂbmpfuﬁmah&mpie(ﬁmmﬁwyrazol 3-yl)amille
(0.258 g, 1.23 mmol, 19 %) was obtained as colourless crystals. LC/ESI-MS: nilz = 210 [M(35C1)

A medicament of the invention may be those suitable for oral, rectal, bronchial, nasal,
topical, buccal, sub-lingual, transdermal, vaginal or parenteral (including cutaneous,
30 subcutaneous, intramuscular, intraperitoneal, intravenous, intraarterial, intracerebral,
intraocular injection or infusion) administration, or those in a form suitable for
administration by inhalation or insufflation, including powders and liquid aerosol

administration, or by sustained release systems. Suitable examples of sustained release



25 +Hr; m/z = 208 [M(35C1)-1-1]-; Rt = 2.30 min. Intermediate 12:
N6-(6-Methoxy-743-(4-methyl-PiPerazin-l-y1)-Propoxykquinazolin-4- yll-benzothiazole-2,6-diamine
hydrochloride. Intermediate 7 (0.285 mmol) and benzothiazole-2,6-diamine (47 mg, 0.285 mmol) were
dissolved in butanol (5 inL). HCI in dioxane (0.214 mL, 4 M solution) was added. The 30 reaction was
finished after 6 h at 100 C. The resulting precipitate was filtered, washed with dichloromethane, and
dried in vacuo (97% vyield). LC/ESI-MS: m/z = 480 [M+Hr. 45 Intermediate 13:
IV5-{6-Methoxy-713-(4-methyl-Piperazin-I-y1)-Pro@dxyl-quinazolin-4- y1l-benzothiazole-2,5-diamine
hydrochloridg igigrmedia il 2RR M alhdResben zetaarpissphbbiiapaine 64y dgahagstmmol) were
dissolved in butanol (5 mL) HC1 jn dioxape (0.214 mL, 4 M soluti\é‘)f%.:/?vas add%l%Thetiiﬂlelagtion was

a

finished aftefognRRnd of tee ipyentian, i b FrREm e dpakeritip REAFHCRR ik d8tEne, and
dried in vacugidédpsuield). LC/ESI-MS: m/z = 480 [M+Hr. Intermediate 14:
116-(6-Chloro-pyrimidin-4-ylamino)-benzothiazol-2-y11-3-(2-methoxy- 5-methyl-phenyl)-urea. D A
mixture of 4,6-dichloropyrimidine (180 mg, 1.21 mmol), benzothiazole-2,6-diamine (200 mg, 1.21
namol), 50diEen ipebdeif] Gmyedicinamndiprethy| divsupropddareinbe0. PEesnt 11a8nieTb|2Akd DMF

(10 inL) was heated o ER6 [t MERRR whSRAPLAN LIsROYRNaIR (OFah Bephedoiiynol) was

added and H& g was continu _ or 3 h. The solvent was removed and the residue treated
with CH2C 1 chirds Bowrdesipitalbietudilise pansiles, (REhE, SEDeyitorss apd fsnsrable AanmlesaA 1+, m/z =

439 [M11]-; RiiSB84iRiRa ¥R BESes aldheshinnie SvESAMRIP dfso act as diluents, flavouring
N46-(6,7-Dimethoxyquinazolin-4-ylamino)benzoxaz0l-2-yllbenzamide was ,0 prepared %lh(faating a
mixture of NABBiEinsBeREEsEr 0 1101 5en SRS IR £E585ngPBATS n%?ﬁjggﬁ%ves’ €
4-chlorogB, 7-alimeshayg Winarel el chiapsahsing 26t8rialg, 0.118 mmol) in ethanol (3 mL) to 80C for 2

h. The resulting precipitate was separated by filtration, washed with ethanol and dried (yellow solid, 38
mg, 85 ismol, 72 %). LC/ESI-MS: m/z 442 [M+Hr; m/z = 440 [M-Ht; Rt = 2.43 min. .7.5 Example 2:
N46-(6,7-Dinlethowesinhezotirsby s mifiyedizideib solid - yhilsh ris cimigleniasrp rejhr doe inglating a
mixture of N-(6-aminobenzothiazol:2-vithen 7 2mide (IM. 00 A MRARIR M rrier havi

1. , 1 ¢ er having
4-chloro-6,7- |\r'r1|a%m 8?(%&%?83% ()%)r% (zéﬁjo_roc 1em, 25 mg, 0.111 ramol) in ethylene glycol (0 7 mL) to
100C for 2 h iBrimse@Eyhinding ernesiftdn SEimmgPRBiRMd sPRRAYEHL I SBPR FSiEtadded

and the rodyctinas gxitastedyilChle- AQHeIaNM (bR mbliassiivngearas, Naks Gdgdlie solvent
was removed and the residue was purified by pTLC (petroleumﬂg&egﬁgﬁi gi%@ ethane#{i‘nethanol =

12:14:3) to yiRiRYelBFEdlid {995y, F12%6hol, E5128%). L EREY Pr; A7 Y56

[M-Ht; Rt = 2 88y0%methylcellulose, a low melting wax, cocoa butter, and the like. The term
"preparation” is intended to include the formulation of the active compound with
encapsulating material as carrier providing a capsule in which the active component, with

0  or without carriers, is surrounded by a carrier, which is thus in association with it
Similarly, cachets and lozenges are included. Tablets, powders, capsules, pills, cachets, and
lozenges can be used as solid forms suitable for oral administration.

For preparing suppositories, a low melting wax, such as a mixture of fatty acid glyceride or
’5  cocoa butter, is first melted and the active component is dispersed homogeneously therein,
as by stiring. The molten homogenous mixture is then poured into convenient sized
moulds, allowed to cool, and thereby to solidify. Compositions suitable for vaginal
administration may be presented as pessaries, tampons, creams, gels, pastes, foams or
sprays containing in addition to the active ingredient such carriers as are known in the art
30 to be appropriate. Liquid preparations include solutions, suspensions, and emulsions, for
example, water or water-propylene glycol solutions. For example, parenteral injection

liquid preparations can be formulated as solutions in aqueous polyethylene glycol solution.



46 Example 3: N46-(6,7-Dimethoxyquinazolin-4-ylamino)benzothiazol-2-yllisonicorinamide was
prepared by heating a mixture of N-(6-aminobenzothiazol-2-yfiisonicotinamide (Intermediate 3, 50 mg,
0.185 mmol) and 4-chloro-6,7-dimethoxyquina7oline (Fluorochem, 42 mg, 0.185 mmol in ethanol (3
mL) to 80C for 2 h. The resulting precipitate was separated 5 by filtration, washed with ethanol and
dried (yellow solid, 82 mg, 0.179 mmol, 97 %). LC/ESI-MS: m/z = 459 [M-1-1-1]+; m/z = 457 [M-111-;
Rt = 2.65 min. Example 4: N46-(6,7-Dirnethoxyquinazolin-4-ylamino)benzothiazol-2-ylinicotinamide
was prepared by heating a mixture of N-(6-aminobggzothiazol-2-yfinicotinamide (IM 4, 30 mg, 0.111

mmol) and 4-chloro-6,7-dimethoxyquimazoline (Fluorochem, 25 mg, 0,111 [0 aol)ine ol (3 mL)
180G for 2 T TSRO B BRI ARSIy TSR, DRI L S ERAT A drio
(yellow solidadimimgra86miagl, B ipdctidn/ES| kSmplix bolksOhfidetion ny/zontiSibiMinfisiRuy: b0 min.
Example 5: N-(6:{6-Methoxy-743-(4-m Ipi in=1-vhp luinazolinmdayl: e infirc
aminoThenzI(I)lt%'ié%&f g{'/ %é:-rl?zg%ﬁ 836"\/%{’2% Fé‘%@%‘%‘%’#ggtﬁg%ﬁ%%’ g{‘ﬁ %fz‘éxgrrnnlen gfﬁllséwn
benzothiazokg iglyhaktindasicl eqiaigers ovithyamo atdednmeety vativielo FH G CATRBRBIAPIFRAY fake such
methylpiperagin:L-xpRigRoxyiayinaraline tnisrmesiats 4il3dMgulohd Lennal) - wsiseniarylamine
(40 uL, 0.222 mmol), and HC1 (84 uL, 4 1%4 solution in dioxane, 0.333 mmol) in n-butanol (3 ml,) to
110C for 2 hf%ﬂ%ﬂ%&’éﬁ%ﬁ?%é@é@%&%ﬁﬁ@%ﬂ%m&g‘éﬂ%ﬁ‘%ﬁﬁeﬂﬁ% OISIRERYERS extracted
with chlorofoprg.affiier waehiae: with B Maiandendodiy pB AN 256pic thelsnbvest swatisaokdved. The
residue was taken up in Jittle methanol, then water was slowly.added.. After stirring the mixture
overnight, a Bflc}Wn]%grpEJJﬁﬁaV\?éls%%i?éﬂ*%%b?%@%%@sé’%) a Lﬁéglﬁ\)iéu?%gz cz'gSErfT}leﬂ\f%Hr; miz =
582 [M-H]; Rpwraavfrainwhixe tgfierdose.

N-(6-{7-MethQxy-643-(4-methylpninerazin- r | n-4- :

amino}blgnzo%%ezoo - g’é&%&%%‘é&n@ﬁ% \(/)\/racfc}g%)r((ﬁaggare(?J %@%ﬁgﬁr@ g' arz?gébﬁ%%h © amfve component
N-(6-aminobém awttsin 201 2agdne reeitabid ccpinrantae rieuss, 48abidisna 48dniekeningh REtE. A% thoxy-6-
[3-(4-methy'p&95f@&.i0x§aadmr HISHHOIZRAMIE M Balos8Earl AR ANENGY) dRperkiethd inaly 4 NI

solution in dioxane, 0.444 mmol) in n-butanol (6 inL) to 110C for 5 h. Saturated sodium )
hydrogencarldétided a6HKfofPMRENSEHAR HRETHE B SHGers ARtk b fuGh38s AT Eh OF DBbERCAfter
washing withgyater RS rReoNIINGRS utitne salvenimanykesiniead, dieomsiduelvdamtaken up in
little methanol, then, water was slowly added. After stirring the mixture overnight, a grey solid was
obtained {39 THPBERHRSEUS 06). LC/ESIMS: nth = 584 IM+111+; m/z = 582 [M-111-; R4 = 2.26 min.
47 Example 7: N46-(Purin-6-ylamino)benzothiazol1-2-y1Thenzamide was prepared by heating a

o m HRSREY G G0k S ARIHS Chiced B B mme'lmr@eﬂdﬂ%@uﬂne (29

mg, 0.186 mmoﬁs) in ethanof (3 mi) to _ e resulting precipitate was se arat iltration
and washed \bﬁhrethsmGD(MdOMWMWQ®%¥aL@¢EgPW1MZSE@8@WL§)ﬂ?§W—%6 [M-Hr;

Rt = 3.07 ming JExamole &ensions, and emulsions. These preparations may contain, in addition to the

L

N-(644-(4-Methylpiperazin-I-yOpyrimidin-2-ylaminoThenzpthiazol-2-yilbenzatnide was prepared by
heating almixtGHYCONRPONSHHifObRIAB St aYIIS Sehbkscrs R M&:ﬁ%ﬂh«a@f‘oﬁ%&a’rﬁmﬁ}e&m
2-chloro-4-(4-gmpthyiptpataciehye) Rtk 68dntd) 248 thtglike186 3 nunol) in ethanol (3 mL) to 80C for
4 days. After dissolving the precipitate by addition of dimethylformamide, pTLC (dichloromethane :
methanol = 4:1) yielded a solid (44 mg, 0.100 mmol, 54%). LC/ESI-MS: m/z = 446 [M+1114; m/z = 444
[M-Hr; Rt = 2 Iivaminpéciainperidd Snbadime afctdoyréreat myyventixt tre medicament is applied
N-(6-aminobenzothiazql:2- nzami I , : I

(2-ch|oropyrirﬁ?8}(r:1- Yyl - %%é%%ﬁ&/%%@é&%%gﬁ% I%]%ﬁ{?{égﬁrﬁgﬁ%%sgy m‘gﬁgﬁniennéttﬁaﬁlgls& mL) to
80C for 9. Tareaprdtipiedte was separated by filtration, washed with ethanol and dried (38 mg, 85
umol, 66 %). LC/ESI-MS: m/z = 443 [M+Hr; nth = 441 [M-Hr; R4 = 2.80 mitt. 0 Example 10:
N45-(6,7-Dimethoxyquinazolin-4-ylamino)benzothiaz,01-2-ylIThenzamide was prepared by heating a
mixture of N-(Br@fﬁmﬂbéhﬁowﬁm%wﬁ%ﬁmé%ém, 0 IMPLBPP I IngRlaRPlasier, &
4-chlor0-6,7h-dém@1t.h@esyaqmaﬁ~p' : ,ém@o@y@rdeﬁaﬁrrbfzaﬁ r%lﬁe@-ﬁﬂeﬂsi%ﬂd&lbh@iﬁw@'&ﬁlﬁmﬁﬁ;' @s?emg()j t%
100C for 2 h. Brine (25 mL satyrated sodium rogencarbonate solution (25 mL) were adde

and the produ@b@%ﬁﬂﬁfg’g\%ﬁ%lﬁﬁﬁ%ﬁiﬁ?ﬁ% ?n%‘.néﬁresf’ Sing ag%/%?r :ifévg%f the solvent was
removed;and ethyl acetate and petroleum ether were added to the residue. Filtration yielded a yellow
solid (28 mg, mol. 55 %). LC/ESI-MS: m/z = 4 +Hr 1l = [M-Hr- R}, = In,;5xample
11: N45-(Puri2%’-%ﬁ§ﬁ%?no ‘é)‘r?zaéﬁfgﬁ ’Ilv%g}f e%lgh%r%i%%%isa%?e?aér% t%\%ég%%r @ﬁ%ﬁr@v@(
N-(5-aminobetizoatidition 25 4)itablathickering Badiorragiog] 8seain btk man hentormylateld ¥4 mg,
0.186 mmol) %%ﬁé@&ls(%mh §,8QG e et Ulin e BresiPiatew AR REpAIRIRT: BY fgakon and
washed with ethanol (68 mg, 0.174 mmol; 94 %). LC/ESI-MS: rn/z = 388 [M+Hr; m/z = 386 [M-11r; Rt
= 3.13 min. Example 12: 48
N-{5-[4-(4-Methylpiperazin-l-yl)pyrimidin-2-ylaminolbenzothiawl-2-34}ben7nmide was prepared by
heating a mixture of N-(5-aminobenzothiazol-2-Abenzamide OM 5, 50 mg, 0.186 narnol) and
2-chloro-4-(4-methylpiperazinl-yl)pyrirnidine (IM 10, 40 mg, 0.186 mmol) in ethanol (3 mL) to 80C for

A dave Rrine (275 ml ) and catiirated ecodinim B hyveirnnencarbhonate ecoliitinon (285 it-11 Y were added and



0 Example 13: N-{544-(5-Methylpyrazol-3-ylamino)Pyrimidin-2-ylaminoThenzothiazol-2-yllbenzamide
was prepared by heating a mixture of N-(5-aminobenzothiazol-2-y1)benzamide (IM 5, 35 mg, 0.13
mmol) and (2-chloropyrimidin-4-y1)-(5-methylpyrazol-3-yl)amine (IM 11, 30 mg, 0.143 nunol) in
ethanol (3 mL) to 80C for 9 h. The precipitate was separated by 15 filtration, washed with ethanol and
dried (32 mg, 72 pmol, 56 %). LC/ESI-MS: m/z = 443 [M+Hr; m/z = 441 [M-Hr; Rt = 2.92 min. Example
15: N-(646-Methoxy-743-(4-methyl-piPerazin-1-371)-Propoxykquinazolin-4-
ylamino)-benzooxazol-2-y1)-benzamide was prepa®d by reaction of intermediate 1 (0.138 ao mM)
with intermediate 7 (0.138 n ' t 3 idic kaialysis .,d?.260uribg4 M HC1
in Dioxane)sgﬁ %né.agﬁléssr’e@g (J):?]S \/\%g g%éhégég#earg?h?%gﬁ cooling t%?%ﬁg’tion was partitioned
between satgeated aqueous NaHCOS3 solution and ethyl acetate. The layers were separated, the
aqueous layer was extracted with ethyl acetate. The combined organic layers were washed neutral
with water and dried with Na2SO4. After 25 filfration and remova ofngae S9lvent i x&%}gﬁ&g product
was purifieddempespionesatabigdpirpitat Wﬁ%ﬁﬁ@ HA-Methyi-piberazin- '
-yI)-prolgc;xyﬁzg lé'@géogggﬂt— M r@ﬂjg{;&@ﬂﬁﬁﬂi&ﬁﬁaﬂisﬁ@rbmmdn@d@iﬂas pregsarathbpasilithg a
mixture of N-(5- aminobenzothiazol-2-yDhenzami IM 5 : :
4-ch|oro-7-n’?@ﬂ%€5‘§}3@f§f’ é’ﬁtfﬁgﬁ%‘?zydf%?ﬁé?a%nlﬂgye%%%epg?(@ qal?iqr%lz%%lriﬂa 8)x ZIGIG_rr?é ,ngi%femmol) and
4 m HCI in digdapsis) A2l miouthdashenciprisibg thaebSemngmslientie seuiteRletimid 64788 of the
product precipitated. It was separated by filtration and washed twice with CH2C12. No further

purification was necessary (65 mg, 0.11 'ritual, 93 %). LC/ESI-MS: m/z = 620 49 [M+Hr; nyz =618
[M-Hr: Rt = BdBiinirs or Exspemsiens 2re applied directly to the nasal cavity by conventional mearis, fof

N-(5-{6-MethQxy- (43 (4- -0iP 104y OPSRXYbRlipHsReN Mday be provided in single or
ylamino -be%%%%ﬁ%@y%%ﬁégrﬁg évra?@é ared accordLQl% t%ze gfoged%%‘?egl%%cgged for
example 15 Miﬂ@é?nﬁ@@?at@%&#ﬁféﬁﬁ%&gfe pper OF PIPEs, TS may e & ‘
ExamplelS:%;Qﬁ}grgdmi{,@s@iﬁge{,h@@r@ﬁa(&- predbycieRtipe apinshy of-ropdnypn or suspension.
quinazolin-4-ylaminol-benzothiazgl-211)-ben2amlde. was _pre ' idtersaadiate 12 (30
mg, 58 nmol S@%ﬁrﬂ)ﬁﬁ’é??’zd%\sc‘ﬁf’&ng e Tf%%oéﬁar%é% |?16 %%%(?ﬁ%l%%?yﬁ%ii{e and DMF (1:1,
4 InL total) insfizeyresagnce of triethylamine (100 0.71 mmol) at 60 C. The reaction was controlled
several times, if necessary further acid chloride was added. The reaction mixture was partitioned
betweensaturated agueous NaHCO3 solution and DCM. After extraction with dichjoromethane the
combined orgadiciismEEowee S e SPItROTA O AT A9 R AHHEYFdn RV BF RS §6 78 ﬁreorsﬂTtration
and the prod Wifisd VRIRR i e Gvi2R i 16 pi6laded in a pressurised pack with a suitable

Example19:3-Chloro-N-(5-{6-methoxy-743-(4-methyl-PiPerazin-1-y1)-pr |- . th
quinazolin-4-wmﬂéﬁbé“ﬁbtrﬂéz%f§%§3{9éﬁ%mfﬁe(€#§ p?% g?texgl }éﬁ(;av%%gﬁ%%%%)&xjeu re described

for example 18; siastiitadromdmiatenes g datdRaffoamyleR) carbén dioxide, or other suitable gas.
-Chloro-3-trifluoromethyl-Pheny1)-3-(6- {,6-m ethoxy- (43 -{éé{gﬁmy&-lgmmzﬁejd&g)ﬁp[ﬁ)ﬁ)@xy]
-quinazom1-4-§f§nﬁ‘ﬂ839gé?%ﬁﬂ “E?X/ §ﬁr‘("a{’an;\ii;"vlélls&lﬁrepare by reaction of intermediate 12 (58
umol, 30 mg) wiftk-chitraliddidbggranaten2fgifietmstheatia-benzene (13 mg, 58 umol) in
dichloromethane in the presence of 25 triethylamine (5 drops). The product was purified by prep.
HPLC (5 mg, 15% yield). Example 21: i . wder. for
1-(4-ChIoro-SMfmﬁmbth!}@-me%‘(@‘{@-#ﬁ&h%(@?lﬁ?ﬁ-me%lﬁﬁ’érgfzi?]-%ff-prop’oxyl-quinaz
0"”'4'V'ami”%3&?5519@?&%&%%%%&96@9@@%@&@%@@&e;qsmemmaelmemts@ddgr

le 20 starting f int diate 13. 30 . .
TP s tarch derivatives rsnu?:hlgsehydrogypmpylmethyl celiulose and polyvinylpyrrolidone (PVF).

Conveniently the powder carrier will form a gel in the nasal cavity The powder

composition may be presented in unit dose form for example in capsules or cartridges of,
e.g., gelatin, or blister packs from which the powder may be administered by means of an
inhaler.

30 '
In compositions intended for administration to the respiratory tfact, including infranasal
compositions, the compound will generally have a small particle size for example of the

order of 5 microns or less. Such a particle size may be obtained by means known in the art,



50 the procedure described for example 20 starting from intermediate 12 and 2-isocyanato-I-
methoxy-4-methyl-benzene. Example , 23: 1-(6- {6-Methoxy-7-[3-(4-methyl-Piperazin- 1
-y1)-propoxy]-quinazolin4- 5 ylamino}-benzothiazol-2-y1)-3-(2-methoxy-phenyl)-urea was prepared
according to the procedure described for example 20 starting from intermediate 12 and .
1-isocyanato-2- methoxy-benzene. Example 24: 1-

(616-(2-Hydroxy-ethylarnino)-Pyrimidin-4-ylaminokbenzothiazol-2-y1}- 0
3-(2-methoxy-5-methyl-phenyl)-urea was prepareddy heating a mixture of IM 14 (100 mg, 0.227

mmol) and 3-aminoethanol (1 mL; at 85C for 3 h. The product was precipitated by the addition of water

(47 mg, 45 % B & B2 P(%-Hydroxy-PropyIamino)-Pyrimidin-4-ylaminokbenzothiazol-z- 5

yl}-3-(2-methoxy-5-methyl-phenyl)-urea was prepared by heating a mixture of IM 14 (100 mg, 0.227

mmol) and 3saminopropanol e ThE RS ipitRLe jtion of
water (42 m}%@%‘%’%ﬂ’aﬁﬁ%&% g&%@éﬁ %)%hé%%?jes of forrggkéa%lé)gg? ﬁg%resent%r%%ﬁwl%? xample
Compound $trespley¢dc/ESI-MS: [M+1-1]m/z=Rt 5210

5
The pharmaceutical preparations are preferably in unit dosage forms. In such form, the
preparation is subdivided into unit doses containing appropriate quantities of the active
component. The unit dosage form can be a packaged preparation, the package containing
discrete quantities of preparation, such as packaged tablets, capsules, and powders in vials

0  or ampoules. Also, the unit dosage form can be a capsule, tablet, cachet, or lozenge itself,
or it can be the appropriate number of any of these in packaged form. Tablets or capsules
for oral administration and liquids for intravenous administration and continuous infusion
are preferred compositions.

5  Further details on techniques for formulation and administration may be found in the latest
edition of Remington's Pharmaceutical Sciences (Maack Publishing Co. Easton, Pa.).

Pharmaceutical compositions can also contain two or more compounds of the present

invention or their pharmacologically acceptable salts and also other therapeutically active
0 substances.

Thus, the compounds of the present invention can be used in the form of one compound

alone or in combination with other active compounds - for example with medicaments

already known for the treatment of the aforementioned diseases, whereby in the latter case
'5  afavorable additive, amplifying effect is noticed.

To prepare the pharmaceutical preparations, pharmaceutically inert inorganic or organic
excipients can be used. To prepare pills, tablets, coated tablets and hard gelatin capsules,
for example, lactose, corn starch or derivatives thereof, tale, stearic acid or its salts, etc.
0 can be used. Excipients for soft gelatin capsules and suppositories are, for example, fats,
waxes, semi-solid and liquid polyols, natural or hardened oils etc. Suitable excipients for
the production of solutions and syrups are, for example, water, sucrose, invert sugar,

glucose, polyols etc. Suitable excipients for the production of injection solutions are, for
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example, water, alcohols, glycerol, polyols or vegetable oils.

The dose can vary within wide limits and is to be suited to the individual conditions in
each individual case. For the above uses the appropriate dosage will vary depending on the
5  mode of administration, the particular condition to be treated and the effect desired. In
general, however, satisfactory results are achieved at dosage rates of about 1 to 100 mg/kg
animal body weight preferably 1 to 50 mg/kg. Suitable dosage rates for larger mammals,
for example humans, are of the order of from about 10 mg to 3 g/day, conveniently

administered once, in divided doses 2 to 4 times a day, or in sustained release form.

The following examples and figures are included to demonstrate preferred embodiments of
the invention. It should be appreciated by those of skill in the art that the techniques
disclosed in the examples that follow represent techniques discovered by the inventors to
function well in the practice of the invention, and thus can be considered preferred modes
5 for its practice. However, those of skill in the art should, in light of the present disclosure,
appreciate that many changes can be made in the specific embodiments that are disclosed
without departing from the spirit and scope of the invention as set out in the appended

claims. All references cited are incorporated herein by reference.

0 Examples
Abbreviations: min, minute(s); h, hour(s); r.t., room temperature; R;, retention time; W,
pseudo; s, singlet; t, triplet, quint, quintet; br., broad; J, coupling constant; pTLC, prepara-
tive thin layer chromatography; DMAP, 4-dimethylaminopyridine, IM, Intermediate.

NMR spectra: Bruker Avance 300 MHz. The 'H NMR spectra were recorded at 300 MHz
5  using the residual solvent peak as an internal standard (CDCl3, 3y = 7.26).

Analytical LC/ESI-MS: 2 x Waters 600 Multisolvent Delivery System. 50 p! Sample loop.
Column, Chromolith Speed ROD RP18e (Merck, Darmstadt), 50 x 4.6 mm, with 2 pum
prefilter (Merck). Eluent A, H,0 + 0.1% HCO,H; eluent B, MeCN. Gradient, 5 % B to 100
% B within 5 min; flow, 3 ml/min. Waters LCZ single quadrupol mass spectrometer with
0  electrospray source. MS method, MS8minPM-80-800-20V; positive/negative ion mode
scanning, m/z 80 - 800 in 1 s; capillary, 3.5 kV; cone voltage, 20 V; multiplier voltage, 400
V; probe and desolvation gas temperature, 120° C and 350° C, respectively. Waters 2487
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Dual }Absorbance Detector, set to 254 nm.

Preparative HPLC-MS: Waters 600 Multisolvent Delivery System with peparative pump
heads. 2000 pl or 5000 pl Sample loop. Column, Waters X-Terra RP18, 7 pm, 19 x 150
mm with X-Terra RP18 guard cartridge 7 pm, 19 x 10 mm; used at flow rate 20 ml/min or
YMC ODS-A, 120 A, 40 x 150 mm with X-Terra RP18 guard cartridge 7 um, 19 x 10 mm;
used at flow rate 50 mb/min. Make-up solvent: MeCN - H,O - HCO.H 80 : 20 : 0.05
(viviv). Eluent A, HO + 0.1% HCO,H; eluent B, MeCN. Different linear gradients from 5
- 100% eluent B, adapted to sample. Injection volume: 500 pl - 2000 ul depending on
sample. Waters ZQ single quadrupol mass spectrometer with electrospray source. Positive
or negative ion mode scanning m/z 80 - 800 in 1 s; capillary, 3.5kV or 3.0 kV; cone volt-
age, 20 V; multiplier voltage, 400 V; probe and desolvation gas temperature, 120° C and
350° C, respectively. Waters Fraction Collector I with mass-triggered fraction collection.
Waters 996 photo diode array detector.

Syntheses of Intermediates.
Intermediate 1: N-(6-Aminobenzoxazol-2-yl)benzamide.

Step 1. A solution of cyanogen bromide (3.50 g, 33 mmol; caution: highly toxic! Waste
disposal: addition of excess NaOCl to a basic aqueous solution of cyanogen bromide) in
tetrahydrofuran (3 mL) was added to a solution of 2-amino-5-nitrophenol (4.62 g, 30
mmol) in tetrahydrofuran (20 mL). After stirring for 1 day at r.t., a precipitate had formed
which was dissolved by addition of water (5 mL). After stirring further 3 days at r.t., water
(10 mL) was added and NaOH was added until the mixture turned basic. The tetrahydro-
furan was removed in vacuo and the precipitate formed in the remaining aqueous phase
was separated by filtration, washed with water and recrystallized from methanol (100 mL).
Upon additional fractional crystallisation of the mother liquor, a total of 3.80 g (21.2
mmol, 71 %) of 2-amino-6-nitrobenzoxazole was obtained as a brown solid. LC/ESI-MS:
m/z =180 [M+H]"; m/z = 178 [M-HJ; Ry = 2.52 min.

Step 2. Benzoyl chioride (1.17 mL, 10.0 mmol) was added to a suspension of 2-amino-6-
nitrobenzoxazole (1.50 g, 8.37 mmo)) in pyridine (10 mL). After stirring for 24 h at 80°C,
the solution was poured into water (250 mL). The mixture was stirred overnight at r.t. and
the resulting precipitate was separated by filtration. N-»(E-Nitrobcnzoxazol—2-y1)benzamide
(2.08 g, 7.32 mmol, 88 %) was thus obtained as a yellow solid. LC/ESI-MS: m/z = 284
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[M+H]"; m/z =282 [M-H]; R,=3.13 min.

Step 3. To a solution of N-(6-nitrobenzoxazol-2-yl)benzamide (2.03 g, 7.17 mmol) in
dimethylformamide (60 mL), palladium on charcoal (1.52 g, 10 % Pd, 1.43 mmol Pd) was
added and the air was replaced with hydrogen (1 bar). The mixture was stirred for 2 h at
60°C and then overnight at r.t.. The palladium was removed by filtration through a pad of
celite. After concentration to 20 mL, water was added and the resulting precipitate was
separated by filtration to obtain N-{6-aminobenzoxazol-2-yl)benzamide (0.823 g, 3.25
mmol, 45 %) as a brown solid. LC/ESI-MS: m/z = 254 [M+H]"; mz = 252 [M-H] S R =
1.92 min.

Intermediate 2: N-(6-Aminobenzothiazol-2-yl)benzamide.

Step 1. To a suspension of 2-amino-6-nitrobenzothiazole (Sigma Aldrich, 2.93 g, 15 mmol)
in pyridine (20 mL), benzoyl chloride (1.74 mL, 15 mmol) was added. After stirting over-
night at r.t., additional benzoyl chloride (1.74 mL, 15 mmol) was added and the mixture
was stirred at 60°C . Afier completion of the reaction, the mixture was poured into water
(250 mL) and stirred overnight at r.t.. Separation of the resulting precipitate yielded N-(6-
nitrobenzothiazol-2-yl)oenzamide (3.87 g, 12.9 mmol, 86 %) as a yellow solid. LC/ESI-
MS: m/z = 300 [M+H]"; m/z =298 [M-H]"; R, =3.93 min.

Step 2. A mixture of N-(6-nitrobenzothiazol-2-yl)benzamide (3.77 g, 12.6 mmol), palla-
dium on charcoal (2 g, 10 % Pd, 1.88 mmol Pd), dimethyl formamide (80 mL) and ethyl
acetate (20 mL) was hydrogenated (1 bar) for 2 h at 60°C. The palladium was removed by
filtration through a pad of celite. After concentration to 20 mL, water was added and the
resulting precipitate was separated by filtration to obtain N-(6-aminobenzothiazol-2-yl)-
benzamide (3.15 g, 11.7 mmol, 93 %) as a grey solid. LC/ESI-MS: m/z = 270 [M+HT"; m/z
=268 [M-HJ; R¢=2.27 min.

Intermediate 3: N-(6-Aminobenzothiazol-2-yl)isonicotinamide.

Step 1. To a mixture of 2-amino-6-nitrobenzothiazole (Sigma Aldrich, 1.95 g, 10 mmol)
and pyridine (40 mL), benzoy! chloride (2.1 mL, 18 mmol) was added. After stirring for 5
h at 80°C, water {10 mL) was added. The mixture was stirred for 0.5 b at r.t,, then methan-
ol (30 mL) and water (50 mL) were added. The precipitated N»(6-nitrobenzothiazol-2-y1)-
isonicotinamide was separated by filtration. The crude product was taken up in dimethyl-
formamide and precipitated again by addition of methanol and water (2.53 g, 8.42 mmol,
84 %). LC/ESI-MS: m/z = 301 [M-+H]"; m/z =299 [M-H]"; R, = 3.48 min,
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Step 2. N-(6-Nitrobenzothiazol-2-yl)isonicotinamide (242 g, 8.04 mmol) was suspended in
ethyl acetate (150 mL)}, and dimethylformamide was added until dissolution occured. After
addition of palladium on charcoal (4.25 g, 10 % Pd, 4 mmol Pd) the mixture was hydro-
genated (1 bar) at 60°C until completion of the reaction. The palladium was removed by
fitration through a pad of celite and the solvent was evaporated. The residue was taken up
in litile methano! and precipitated by addition of water 1o obtain N-(6-aminobenzothiazol-
2-yl)isonicotinamide (1.73 g, 6.4 mmol, 80 %). LC/ESI-MS: m/z =271 [M+H]"; m/z = 269
[M-HT; R = 1.43 min.

Intermediate 43 N-(6-Anlinobcnzot}ﬁazol-%yl)nicoﬁnanﬁde.

Step 1. A mixture of 2-amino-6-nitrobenzothiazole (0.976 g, 5 mmol), picotinoyl chloride
hydrochloride (1.07 g, 6 mmol), triethylamine (1.9 ml, 13.8 mmol), DMAP (catalytic
amount) and dioxane (50 mL) was heated to reflux for 7 h. After addition of nicotinoy!
chloride hydrochloride (0.89 g, 5 mmol) and triethylamine (1.8 mL, 12.5 mmol), heating
was continued for 5 h. After cooling to r.t., the precipitate was separated by filtration. The
solid was treated with boiling methanol (25 ml) to remove soluble impurities. There was
thus obtained N—(6—nitxobenzothiazol-2-y1)nicotinamide (136 g, 4.53 mmol, 51 %)
LC/ESI-MS: m/z = 301 [M+H]"; m/z = 299 [M-H]; R = 3.54 min.

Step 2. N-(6-Nitrobenzothiazol-2-yl)nicotinamide (0.50 g, 1.67 mmol) was dissolved in

- dimethylsulfoxide (50 mL) by warming. After addition of palladium on charcoal (0.089 g,

10 % Pd, 0.08 mmo! Pd), the mixture was hydrogenated for 5.5 b at 80°C. The palladium
was removed by hot filtration through a pad of silica. After removal of the solvent, N-(6-
aminobenzothiazo!l-2-yl)nicotinamide (0.45 g, 1.67 mmol, 100 %) was obtained as a
brownish solid. LC/BSI-MS: m/z = 271 [M+H]'; m/z =269 [M-H]"; R, = 1.67 min.
Intermediate 5: N~(5-Aminobenzothiazol-2-yl)benzamide.

Step 1. Ammonium thiocyanate (8.55 g, 112.5 mmo}) was dissolved in acetone (80 mL)
and acetyl chloride (8.83 g, 112.5 mmol) was added dropwise. After stirring for 1 hatr.t,
the solid was filtered off, and the filtrate was added to a solution of 2-fluoro-3-nitroaniline
in acetone (45 mL). The mixture was refluxed for 6 h, then the solution was concentrated
and stored ovemight at r.t. The precipitated 1 -acetyl-3-(2-fluoro-5-nitrophenyljthiourea
was filtered off, washed with acetone and dried. The mother liquor was concentrated and
recrystallized from acetone to yield another batch of the product. A total of 12.55 g (48.8
mmol, 43 %) of a grey solid was obtained. LC/ESI-MS: m/z = 258 [M+H]"; R¢= 3.42 min.
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Step 2. A solution of 1-acetyl-3-(2-fluoro-5-nitrophenyl)thiourea (9.63 g, 37.4 mmol) in
methanol (400 mL) was quickly poured into a solution of sodium methanolate (concentra-
tion, 0.5 mol/L) in methanot (100 mL). The solution was stored overnight without stirring,
The precipitated 2-amino-5-nitrobenzothiazole was filtered off, washed with methanol and
dried (yellow crystals, 6.87 g, 35.2 mmol, 94 %). LC/ESI-MS: m/z = 196 [M+H]"; m/z =
194 [M-HT; R¢=2.71 min.

Step 3. A mixture of 2-amino-5-nitrobenzothiazole (1.52 g, 7.8 mmol), benzoy! chloride
{1.36 mL, 11.7 mmol) and pyridine (15 mL) was heated to 60°C for 24 h. The mixture was
poured into water (250 mL), and the resulting precipitate was separated by filtration to
yield N-(5-nitrobenzothiazol-2-y)benzamide (1.83 g, 6.12 mmol, 78 %) as a yellow solid.

Step 4. A mixture of N-(5-nitrobenzothiazol-2-yl)benzamide (1.79 g, 6.00 mmol) and
palladium on charcoal (0.95 g, 10 % Pd, 0.9 mmo} Pd) in dimethylformamide (40 mL) was
hydrogenated (1 bar) for 2 h at 100°C. The paliadium was removed by filtration through a
pad of celite and the filtrate was concentrated to a small volume. Upon addition of water
(200 mL), a precipitate formed which was separated by filtration. There was thus obtained
N-(5-aminobenzothiazol-2-yl)benzamide (1.39 g, 5.14 mmol, 86 %) as a grey solid.
LC/ESI-MS: m/z = 300 [M+H]"; m/z = 298 [M-H]; R = 4.2 min.

Intermediate 7: 4-Chloro-6-methoxy-7-[3-(4-methylpiperazin-1 -yl)propoxyjquinazoline.

Step 1. To a solution of methy! vanillate (7.29 g, 40 mmol) in dimethylformamide (25
mL), potassium carbonate (8.29 g, 60 mmol) and benzy! bromide (5.26 mL, 44 mmol)
were added. The mixture was heated to 100°C for 3 h. After cooling to r.t., water was
added and the product was extracted several times with ethyl acetate. The combined or-
ganic phases were washed with water and brine. After drying over Na; SO, the solvent was
removed to yield methyl 4-benzyloxy-3-methoxybenzoate (10.8 g, 39.7 mmol, 99 %) as a

grey solid which was used without further purification. LC/ESI-MS: m/z = 273 [M+H]"; Ry
= 3.82 min.

Step 2. Methyl 4—benzyloxy-3-methoxybenzoate (10.9 g, 40.0 mmol) was converted into
methyl 4-benzyloxy-5-methoxy-2-nitrobenzoate (11.6 g, 36.6 mmol, 91 %) as described in

US 02/0026052 Al, page 51, reference example 15. LC/ESI-MS: m/z = 318 IM+H]"; Ry =
3.85 min.

Step 3. In a 11 Schlenk flask filled with argon, methyl 4-benzyloxy-5-methoxy-2-nitroben-
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zoate (11.60 g, 36.6 mmol) and palladium on charcoal (1.17 g, 10 % Pd, 1.1 mmol Pd)
were combined and tetrahydrofuran (250 mL) was added. The argon was replaced with
hydrogen (1 bar), and the mixture was vigorously stirred at r.t. until completion of the re-
action. The palladinm was separated by filtration through a pad of celite and the solvent
was removed to obtain methyl 2-amino-4-hydroxy-5-methoxybenzoate (6.56 g, 36.0 mmol,
98 %) which was used without further purification. LC/ESI-MS: mz = 166 [M-
CH,O+H]"; R;=2.17 min.

Step 4. A mixture of formamide (29 mL), ammonium formate (3.41 g, 54 mmol) and
methyl 2-amino-4-hydroxy-5-methoxybenzoate (6.56 g, 36.0 mmol) was heated to 140°C
for 4 b. After cooling to r.t., water (75 mL) was added. After stirring for 1 h, the precipi-
tated 7-hydroxy-6-methoxy-3,4-dihydroquinazolin-4-one was filtered off, washed with
water and dried (grey solid, 5.86 g, 30.5 mmol, 85 %). LC/ESI-MS: m/z = 193 [M +H]"
m/z =191 [M-HJ; R¢= 1.53 min.

Step 5. A mixture of 7-hydroxy-6-methoxy-3,4-dihydroquinazolin-4-one (5.86 g, 30.5
mmol) and acetic aphydride (21.5 mL, 229 mmol) in pyridine (4.9 mL, 61 mmol) was
heated to 100°C for 4 h. After cooling to rt., ice water (200 ml) was added and the
mixture was vigorously stimed for 1 h. The precipitated 7-acetoxy-6-methoxy-3,4-
dihydroquinazolin-4-one was filtered off, washed with water and dried (grey solid, 6.64 g,
28.3 mmol, 93 %). LC/ESI-MS: m/z = 235 [M +HT"; m/z =233 [M-H]"; Ry = 2.88 min. Cf.
also WO 04/043472, page 32.

Step 6. 7-Acetoxy-6-methoxy-3,4-diydroquinazolin-4-one (2.34 g, 10.0 mmol) was con-
verted into 4-chloro-7-hydroxy-6-methoxyquinazoline (1.22 g, 5.79 mmol, 58 %) as
described in WO 04/043472, page 32. LC/ESI-MS: m/z = 211 MECh +H]"; mz = 209
ME°CI-HJ; Ry = 2.45 min.

Step 7. Di-fert-butyl azodicarboxylate {0.478 g, 2.08 mmol) was added portionwise to a
mixture of 4-chloro-7-hydroxy-6-methoxyquinazoline (0.350 g, 1.66 mmol), 3-(4-methyl-
piperazin-1-yl)-propan-1-ol (Intermediate 9, 0.276 g, 1.74 mmol), and triphenyiphosphine
(0.544 g, 2.08 mmol) in dichloromethane (20 mL) at r.t.. If necessary, further alcohol was
added. After stirring for 2 h, the solution was concentrated to 10 mL, mounted on silica
and chromatographed (gradient, dichloromethane to dichloromethane : methano! = 3:2
within 1 h) to obtain 4-chloro-6-methoxy-7-[3-(4-methylpiperazin-1 ~yl)propoxylquin-
azoline (brownish solid, 0.431 g, 1.23 mmol, 74 %). LC/ESI-MS: m/z = 351 MECD
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+H]"; R, = 1.88 min. Cf. also WO 04/043472, page 32.

Intermediate 8: 4-Chloro-7-methoxy-6-[3-(4-methylpiperazin-1-yl)propoxylquinazoline.

Step 1. Methyl isovanillate (2.73 g, 15 mmol) was converted into methyl 3-benzyloxy-4-
methoxybenzoate (3.91 g, 14.4 mmol, 96 %) in analogy to the preparation of Intermediate
7, Step 1. LC/ESI-MS: m/z = 273 [M+H]"; R =3.90 min.

Step 2. Methyl 3-benzyloxy-4-methoxybenzoate (2.83 g, 10.4 mmol) was converted into
methyl 5-benzyloxy-4-methoxy-2-nitrobenzoate (3.08 g, 9.71 mmol, 94 %) in analogy to
the preparation of Intermediate 7, Step 2. LC/ESI-MS: m/z = 318 [M+H]"; R(= 4.00 min.

Step 3. Methyl 5.benzyloxy-4-methoxy-2-nitrobenzoate (4.11 g, 13.0 mmol) was con-
verted into methyl 2-amino-5-hydroxy-4-methoxybenzoate (2.56 g, 13.0 mmol, 100 %) in

analogy to the preparation of Intermediate 7, Step 3. LC/ESI-MS: m/Zz = 166 {M—
CH4O+H]"; R, = 1.95 min.

Step 4. 2-Amino-5-hydroxy-4-methoxybenzoate (2.56 g, 13.0 mmol) was converted into 6-
hydroxy-7-methoxy-3,4-dihydroquinazolin-4-one (1.91 g, 9.94 mmol, 76 %) in analogy to
the preparation of Intermediate 7, Step 4. LC/ESI-MS: m/z = 193 [M +HI"; m/z = 191 [M—
H]"; Ry= 1.77 min.

Step 5. 6-Hydroxy-7-methoxy-3,4-dihydroquinazolin-4-one (1.90 g, 9.86 mmol) was con-
verted into 6-acetoxy-7-methoxy-3,4-dihydroquinazolin-4-one (2.22 g, 9.48 mmol, 96 %)
in analogy to the preparation of Intermediate 7, Step 5. LC/ESI-MS: m/z = 235 [M +H]
m/z =233 [M-HJ; Ry= 2.20 min.

Step 6. 6-Acetoxy-7-methoxy-3,4-dihydroquinazolin-4-one (0.468 g, 2.00 mmol) was con-
verted into 4-chloro-6-hydroxy-7-methoxyquinazoline (0.398 g, 1.89 mmol, 95 %) in
analogy to the preparation of Intermediate 7, Step 6. LC/ESI-MS: m/z = 211 [M(35C1)
+HT; m/z =209 [IMPCI-H]; Re= 2.40 min.

Step 7. 4-Chloro-6-hydroxy-7-methoxyquinazoline (0.373 g, 1.77 mmol) was converted
into 4-chioro-7-methoxy-6-[3-(4-methylpiperazin-1-yl)propoxylquinazoline (0451 g, 1.29
mmo!, 73 %) in analogy to the preparation of Intermediate 7, Step 7. LC/ESL-MS: m/z =
351 [M(PCl) +H]"; Ry = 1.82 min. )
Intermediate 9: 3-(4-Methylpiperazin-1-yl)-propan-1-ol.

1-Methylpiperazine (6.99 mL, 63 mol) was dissolved in toluene (30 mL). 3-Bromopro-
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panol (2.62 mL, 30 mmol) was added slowly and the mixture was stirred overnight at r.t.,

After heating to 80°C for 2 h and cooling to r.t., the mixture was filtered and the filter cake
was thoroughly washed with toluene. After removal of the solvent, the residue was
subjected to distillation (b.p., 180°C / 2 mbar) to obtain a colourless oil (4.08 g, 2583
mmol, 86 %). 'H NMR (CDCl): & = 1.70 (¥-quint, J =~ 5.8 Hz, 2 H), 2.26 (s, 3 H), 2.35-
2.6 (m, 8 H), 2.60 (¥-t, J = 5.8 Hz, 2 H), 3.77 (¥, J = 5.3 Hz, 2 H), 4.09 (s, br, 1 H).
Intermediate 10: 2-Chloro-4-(4-methylpiperazinl-yl)pyrimidine.

A mixture of 2,4-dichloropyrimidine (0.967 g, 6.49 mmol), 1-methylpiperazine (0.65 g,
6.40 mmol), and ethyldiisopropylamine (2.8 mL, 16.22 mmol) in ethanol (13 ml) was
stirred at —10°C for 2 h and then at r.t. overnight. The mixture was partitioned between
H,0/brine (3:1; 100 mL) and chloroform (3 x 70 mL). The combined organic phases were
washed once with brine (50 mL) and dried over MgSO4. Removal of solvent yielded a
pale-beige solid, which was washed with ethyl acetate / ultrasound to give the desired
product as a colourless powder, which was further washed with Et;0. Additional product
was obtained upon fractional crystallization of the washing solution. A total of 0.741 g
(3.48 mmol, 54 %) of 2-chloro-4-(4-methylpiperazinl-yl)pyrimidine was obtained.
LC/ESI-MS: m/z =213 [M(**CI) +H]"; Ry = 0.5 min.

Intermediate 11: (2-Chloropyrimidin-4-yl)-(5-methylpyrazol-3-yDamine.

A mixture of 2,4-dichloropyrimidine (0.967 g, 6.49 mmol), 3-amino-5-methylpyrazole
(0.63 g, 6.40 mmol), and ethyldiisopropylamine (2.8 mL, 16.22 mmol) in ethanol {13 mL}
was stirred at ~10°C for 2 h, then at rt. overnight, and finally at 50°C for 3.5 h. The
mixture was concentrated to a total volume of approximately 10 mL. Upon repeated
addition of diethylether, (2-chloropyrimidin-4-y1)-(5-methylpyrazol-3-yljamine (0.258 g,
1.23 mmol, 19 %) was obtained as colourless crystals. LC/ESI-MS: m/z = 210 MECn
+H]"; m/z = 208 [MC°CD-H]; R = 2.30 min.

Intermediate 12: N6-{6-Methoxy-7-[3—(4nmethyl-piperazin-—i-yi)—propoxy]-quinazolin—4—
y1}-benzothiazole-2,6-diamine hydrochloride.

Intermediate 7 (0.285 mmol) and benzothiazole-2,6-diamine (47 mg, 0.285 mmo]) were
dissolved in butanol (5 mL). HCI in dioxane (0.214 mL, 4 M solution) was added. The
reaction was finished after 6 h at 100 °C. The resulting precipitate was filtered, washed
with dichloromethane, and dried in vacuo (97% yield). LC/ESI-MS: m/z = 480 [M+H]".
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Intermediate 13: Ns-{6—Methoxy-7—{3-(d;-methybpiperazinf1—yl)npropoxy]-quinazolinué-
y1}-benzothiazole-2,5-diamine hydrochloride.
Intermediate 7 (0.285 mmol) and benzothiazole-2,5-diamine (47 mg, 0.285 mmol) were
dissolved in butano! (5 ml). HCl in dioxane (0.214 mL, 4 M solution) was added. The
reaction was finished after 6 h at 100 °C. The resulting precipitate was filtered, washed
with dichloromethane, and dried in vacuo (97% yield). LC/ESI-MS: m/z = 480 IM+H]™.

Intermediate 14: 1-[6-(6—Cbloro-pyrimidin—4-ylamino)—benzothiazol-2~yl]-3-(2—methoxy-
5-methyl-phenyl}-urea.

A mixture of 4,6-dichloropyrimidine (180 mg, 1.21 mmol), benzothiazole-2,6-diamine
(200 mg, 1.21 mmol), sodium iodide (216 mg, 1.45 mmol), ethyl diisopropylamine (0.25
mL, 1.45 mmol) and DMF (10 mL) was heated at 85°C for 3 h. 2-Methoxy-5-
methylphenyl isocyanate (0.20 mL, 1.33 mmol) was added and heating was continued at
85°C for 3 h. The solvent was removed and the residue treated with CH;Cl,. The
precipitate was separated (0.57 g, 85 %). LC/ESI-MS: m/z = 441 [M+H]"; m/z = 439 [M-
HJ"; Ry = 3.64 min.

Syntheses of the Examples.

Example 1: N—[6—(6,7-Dimethoxyquinazolin-4—ylamino)benzoxazol—2—y1]benzamide was
prepared by heating a mixture of N-(6-aminobenzoxazol-2-yl)benzamide (IM 1, 30 mg,
0.118 mmol) and 4-chloro-6,7-dimethoxyquinazoline (Fluorochem, 26.5 mg, 0.118 mmol)
in ethanol (3 mL) to 80°C for 2 h. The resulting precipitate was separated by filtration,
washed with ethanol and dried (yellow solid, 38 mg, 85 umol, 72 %). LC/ESI-MS: m/z =
442 [M+HY"; m/z = 440 DM=H]"; Ry = 2.43 min.

Example 2: N—[6-(6,7-Dimethoxyquinazolin—4-y1amino)benzothiazoi-2-y1]benzmnide was
prepared by heating a mixture of N-(6-aminobenzothiazol-2-yl)benzamide (IM 2, 30 mg,
0.111 mmol) and 4-chloro-6,7-dimethoxyquinazoline (F luorochem, 25 mg, 0.111 mmol) in
ethylene glycol (0.7 mL) to 100°C for 2 h. Brine (25 mL) and saturated sodium
hydrogencarbonate solution (25 mL) were added and the product was extracted with chio-
roform (3 x 40 mL). After drying over NaySOs, the solvent was removed and the residue
was purified by pTLC (petroleum ether : dichloromethane : methanol = 12:14:3) to yield a
yellow solid (19 mg, 41 pmol, 37 %). LC/ESI-MS: m/z = 458 [M+H]"; m/z = 456 [M-HT;
R;=2.88 min.
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Example 3: N-[6-(6,7~Dimethoxyquinazolin-4-ylémino)benzoﬂ:iazol-2-yl]isonicotinamide
was prepared by heating a mixture of N-(6-aminobenzothiazol-2-yl)isonicotinamide (Inter-
mediate 3, 50 mg, 0.185 mmot) and 4-chioro-6,7-dimethoxyquinazoline (Fluorochem, 42
mg, 0.185 mmol in ethanol (3 mL) to 80°C for 2 h. The resulting precipitate was separated
by filtration, washed with ethanol and dried (vellow solid, 82 mg, 0.179 mmol, 97 %).
LC/ESI-MS: m/z = 459 [M+H]"; m/z = 457 [M=H]"; R, = 2.65 min.
Example 4: N-[6-(6,7-Dimethoxyquinazolin-4-ylamino)benzothiazol-2-yllnicotinamide
was prepared by heating a mixture of N-(6-aminobenzothiazol-2-yl)nicotinamide (IM 4, 30
mg, 0.111 mmol) and 4-chloro-6,7-dimethoxyquinazoline (Fluorochem, 25 mg, 0.111
mmol) in ethanol (3 mL) to 80°C for 2 h. The resulting precipitate was separated by
filtration, washed with ethanol and dried (yellow solid, 44 mg, 96 umol, 87 %). LC/ESI-
MS: m/z = 459 [M+H]"; m/z = 457 [M-H]; R; = 2.60 min.
Example 35: N—(6-{6—Methoxy-7~[3-(4~methylpiperazin-l-yl)pfopoxy]quina.zoiin—ﬁl-yl—
amino } benzothiazol-2-yl)benzamide was prepared by heating a mixture of N-(6-amino-
benzothiazol-2-yl)benzamide (IM 2, 30 mg, 0.111 mmol), 4-chloro-6-methoxy-7-[3-(4-
methylpiperazin-1-yl)propoxylquinazoline (Intermediate 7, 39 mg, 0.111 mmol),
ethyldiisopropylamine (40 pL, 0.222 mmol), and HCI (84 uL, 4 M solution in dioxane,
0.333 mmol) in p-butanol (3 ml) to 110°C for 2 h. Saturated sodium hydrogencarbonate
solution was added and the product was extracted with chloroform. After washing with
water and drying over Na;SOy, the solvent was removed. The residue was taken up in little
methanol, then water was slowly added. After stirring the mixture overnight, a brownish
solid was obtained (38 mg, 65 pmol, 59 %). LC/ESI-MS: m/z = 584 [M+H]"; m/z = 582
{M-HJ"; R¢=2.27 min.
Example 6: N-(6-{7-Methoxy-6-[3-(4-methylpiperazin-1-yl)propoxy]quinazolin-4-yl-
amino } benzothiazol-2-yl)benzamide was prepared by heating a mixture of N-(6-amino-
benzothiazol-2-yl)benzamide (Intermediate 2, 40 mg, 0.148 mmol), 4-chloro-7-methoxy-6-
[3-(4-methylpiperazin-1-yl)propoxy]quinazoline (IM 8, 52 mg, 0.148 mmol), and HCl
(112 uL, 4 M solution in dioxane, 0.444 mmol) in n-butanol (6 mL) to 110°C for 5 h.
Saturated sodium hydrogencarbonate solution was added and the product was extracted
with ethyl acetate. After washing with water and drying over Na,SQ,, the solvent was
removed. The residue was taken up in little methanol, then water was slowly added. After
stirring the mixture overnight, a grey solid was obtained (39 mg, 66 pmol, 45 %). LC/ESI-
MS: m/z = 584 [M+H]"; m/z = 582 [M-H]"; R, = 2.26 min.
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Example 7: N-[6-(Purin-6-ylamino)benzothiazol-2-y}]benzamide was prepared by heating
a mixture of N-(6-aminobenzothiazol-2-yl)benzamide (IM 2, 50 mg, 0.186 mmol) and 6-
chloropurine (29 mg, 0.186 mmol) in ethanol (3 mi) to 80°C for 4 h. The resulting
precipitate was separated by filtration and washed with ethanol (69 mg, 0.178 mmol, 96
%). LC/ESI-MS: m/z = 388 {M+H]"; m/z = 386 [M—H]; R, = 3.07 min.
Example 8:
N-{6-[4-(4-Methy1piperazin-1—yl)pyrimidin-@-ylamino]benzoﬁﬁazol-Z-yl}benzamide was
prepared by heating a mixture of N-(6-aminobenzothiazol-2-yl)benzamide (IM 2, 50 mg,
0.186 mmol) and 2-chloro-4-(4-methylpiperazinl-yl)pyrimidine (IM 10, 40 mg, 0.186
mmol) in ethanol (3 mL) to 80°C for 4 days. After dissolving the precipitate by addition of
dimethylformamide, pTLC (dichloromethane : methanol = 4:1) yielded a solid (44 mg,
0.100 mmol, 54 %). LC/ESI-MS: m/z = 446 [M+H]"; m/z = 444 [M-HJ; R; = 2.12 min.
Example 9:
N-{6-[4-(5-Methylpyrazol-3-ylamino)pyrimidin-2-ylamino}benzothiazol-2-yl } benzamide
was prepared by heating a mixture of N-(6-aminobenzothiazol-2-yl)benzamide (IM 2, 35
mg, 0.13 mmol) and (2-chloropyrimidin-4-y1)-(5-methylpyrazol-3-yl)amine (IM 11, 30
mg, 0.143 mmol) in ethanol (3 mL) to 80°C for 9 h. The precipitate was separated by
filtration, washed with ethanol and dried (38 mg, 85 pmol, 66 %). LC/ESI-MS: m/z = 443
[M+HT"; m/z =441 [M-H]"; R, = 2.80 min.
Example 106: N-[5-(6,7-Dimethoxyquinazolin-4-ylamino)benzothiazol-2-yl]benzamide
was prepared by heating a mixture of N-(5-aminobenzothiazol-2-yl)benzamide (IM; 5, 30
mg, 0.111 mmol) and 4-chloro-6,7-dimethoxyquinazoline (Fluorochem, 25 mg, 0.111
mmol) in ethylene glycol (0.7 mL) to 100°C for 2 h. Brine (25 mL) and saturated sodium
hydrogencarbonate solution (25 mL) were added and the product was extracted with
chioroform (3 x 40 mL). After drying over Na;SO, the solvent was removed and ethyl
acetate and petroleum ether were added to the residue. Filtration yielded a yellow solid (28
mg, 60 pmol, 55 %). LC/ESI-MS: m/z = 458 [M+H]"; m/z =456 [M-H]"; R(=3.20 min.
Example 11: N-[S-(Purin-6-ylamino)benzothiazol-2-yljbenzamide was prepared by
heating a mixture of N-(5-aminobenzothiazol-2-yl)benzamide (IM 5, 50 mg, 0.186 mmol)
and 6-chloropurine (29 mg, 0.186 mmol) in ethanol (3 ml) to 80°C for 4 h. The resulting
precipitate was separated by filtration and washed with ethanol (68 mg, 0.174 mmol, 94
%). LC/ESI-MS: m/z = 388 [M+H]"; m/z = 386 [M~H]"; R(=3.13 min.
Example 12:
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N—{S-[4-(4-Methy1piperazin—l-yl)pyrimidiné-yiamino]bcnzothiazol%—y!}benzamide was
prepared by heating a mixture of N-(5-aminobenzothiazol-2-yl)benzamide (IM 5, 50 mg,
0.186 mmol) and 2-chloro-4-(4-methylpiperazinl-yl)pyrimidine (IM 10, 40 mg, 0.186
mmol) in ethanol (3 mL) to 80°C for 4 days. Brine (25 mL) and saturated sodium
hydrogencarbonate solution (25 mL) were added and the product was extracted with
chloroform (3 x 40 mL) and ethyl acetate (40 mL). The combined organic phases were
dried over Na,SO4 and the solvent was removed. The residue was purified by pTLC
(dichloromethane : methanol = 4:1) to yield a solid (44 mg, 99 umol, 53 %). LC/ESI-MS:
m/z = 446 M+H]"; m/z = 444 [M-H]"; Ry = 2.38 min.

Example 13:
N—{5-[4-(5-Methylpyrazol—3-ylamino)pyrimidin—2-ylamino}benzothiazoi-Z—yl}benzamide
was prepared by heating a mixture of N-(5-aminobenzothiazol-2-yl)benzamide (IM 5, 35
mg, 0.13 mmol) and (2-chlorcpyr’1midin~4-yi)-(5-methylpyrazol~3-yl)amine (M 11, 30
mg, 0.143 mmol) in ethanol (3 mL) to 80°C for 9 h. The precipitate was separated by
filtration, washed with ethanol and dried (32 mg, 72 pmol, 56 %}). LC/ESI-MS: m/z = 443
[M+H]"; m/z = 441 [M-H]"; R = 2.92 min.

Example 15: N—(6-{6—Methoxy—7—[3-(4~methyl-piperazin—1-yl)-—propoxy]—quinazolin-4-
ylamino }-benzooxazol-2-yl)-benzamide was prepared by reaction of intermediate 1 (0.138
mM) with intermediate 7 (0.138 mM) in butanol (3 mL) under acidic katalysis (3.0 eq.,
0.105 mL, 4 M HCI in Dioxane) at 110 °C. The reaction was finished after 5 h. After
cooling the reaction was partitioned between saturated aqueous NaHCOj; solution and ethy!
acetate. The layers were separated, the aqueous layer was extracted with ethyl acetate. The
combined organic layers were washed neutral with water and dried with Na;SO,4. After

filtration and removal of the solvent in vacuo the product was purified by prep. HPLC.

Example 16: N—(S-{7-Methoxy-fi-[3-(4-methyl-piperazin—1-yl)»propoxy]-quinazolin—4—
ylamino}-benzothiazol-2-yl)-benzamide was prepared by heating a mixture of N-(5-
aminobenzothiazol-2-yl)benzamide (IM 5, 35 mg, 0.13 mmol), 4-chloro-7-methoxy-6-{3-
(4-methylpiperazin-1-yl)propoxylquinazoline (IM 8, 46 mg, 0.13 mmol) and 4 M HCl in
dioxane (0.09 mL, 0.39 mmol) in »-butanol (3 mL) to 110°C for 5 h. The HCI salt of the
product precipitated. It was separated by filtration and washed twice with CH,;Cl;. No
further purification was necessary (65 mg, 0.11 mmol, 93 %). LC/ESI-MS: m/Zz = 620
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[M+H]"; mz = 618 [M-H]; R, =2.43 min..

Example 17: N-(S-{6-Methoxy-7-[3~(4-mcthyl—piperazm—1—yl)-propoxy]-quinazolin—4~
ylamino}-benzothiazo}-2-yl)-benzamide was prepared according to the procedure

5 described for example 15 from intermediate 5 and intermediate 7.

Example 18:  3-Chloro-N-(6-{6-methoxy-7 -[3-(4-methyl-piperazin-1-yl)-propoxy]-
quinazolin-4-ylamino} -benzothiazol-2-yl)-benzamide was prepared by reaction of
intermediate 12 (30 mg, 58 pmol) with 3-chloro-benzoyl chloride (8 pL, 63 pmol) in a
0  mixture of pyridine and DMF (1:1, 4 mL total) in the presence of triethylamine (100 p‘L,
0.71 mmol) at 60 °C. The reaction was controlled several times, if necessary further acid
chloride was added. The reaction mixture was partitioned between saturated aqueous
NaHCO, solution and DCM. After extraction with dichloromethane the combined organic
layers were dried with NaySOs. The solvent was removed in vacuo after filtration and the
5  product purified by prep. HPLC (20 mg, 55% yield).

Example 19:  3-Chloro-N-(5- {6-methoxy-7-{3-(4-methy!-piperazin-1-yl)-propoxyl-
quinazolin-4-y1amino}-benzothiazol—.?-yi)—beniamide was prepared following the
procedure described for example 18 starting from intermediate 13.
20 _
Example 20: 1-(4-Ch10r0—3-n'iﬂuoromethyl-phenyl)-f&-(6—{6—methoxy—7~[3-(4—methyl-
piperaziml-yl)-propoxy}-quina:wlin—4~ylamino}-benzothiazol~2-y1)-urea was prepared by
reaction of intermediate 12 (58 pmol, 30 mg) with 1-chloro-4-isocyanato-2-
trifluoromethyl-benzene (13 mg, 58 umol) in dichloromethane in the presence of
35  triethylamine (5 drops). The product was purified by prep. HPLC (5 mg, 15% yield).

Example 21: 1~—(4-Chloro-3-u-iﬂuoromethyl-phenyl)-B-(5~{6-methoxy~7-[3-(4-methy1-
pipera:zjn-l-yl)-prop{)xy}—qxﬁnazolinA-yiamino}«benzothiazcl—Z-yl)—urea was prepared
according to the procedure described for example 20 starting from intermediate 13.

30
Example 22: 1-(2-Methoxy—5—me‘rhyi—phenyi)—S-(6-{6-methoxy-7—[3-(4-methy1—piperazin-

1~yl)-propoxy}-quinazolin-4~yiamino}-benzoﬂ;iazol—Z-yl)wuxea was prepared according 1o
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the procedure described for example 20 starting from intermediate 12 and 2-isocyanato-1-
methoxy-4-methyl-benzene.

Example , 23: 1-(6-{6—Methoxy-‘7-[3-(4-meﬂ1yl—piperazin—1-yl)-propoxy]-quinazolin—4-
ylamino}-benzothiazol«-il-yl)-?:-(Z-methoxy-phenyl)-»uxea was prepared according to the
procedure described for example 20 starting from intermediate 12 and l-isocyanato-2-

methoxy-benzene.

Example 24: 1-{6-[6-(2-Hydroxy~ethylamino)—pyrimidin—4-ylanﬁno]-benzotbjazol-}yl}-
3-(2-methoxy-5-methyl-phenyl)-urea was prepared by heating a mixture of M 14 (100 mg,
0.227 mmol) and 3-aminoethano! (1 mL) at 85°C for 3 h. The product was precipitated by
the addition of water (47 mg, 45 %).

Example 25: 1-{6-[6—(3-Hydroxy-propylamino)-pyrimidin—4-ylamino]»benzoﬂﬁazol»Z—
yi}-3-(2»methoxy—S-methyl-phenyl)-urea was prepared by heating a mixture of IM 14 (100
mg, 0.227 mmol) and 3-aminopropanol (1 mlL) at 85°C for 3 h. The product was
precipitated by the addition of water {42 mg, 39 %).

Analytical data of compounds of formula (I) of the present invention:

Example Compound Structure

LC/ESI-MS:

M mz= o
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H 480294 HN4. HN--0N.OH Analytical data of compounds of formula (Il) of the present
invention: Example Compound Structure LC/ESI-MS: [M+11] m/z = Rt 8 ON H 446 2.12
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Materials and methods Protein Kinase Assay 5 The effect of the benzazole derivatives was tested on
recombinant, human protein kinases. All protein Idnases were expressed in Sf9 insect cells as human
recombinant GST-fusion proteins or as His-tagged proteins by means of the baculovirus expression
system. Protein Icinases were purified by affinity chromatography using either GSH-agarose or

Ni-NTHagarose.

The purity and identity of each was checked by SDS-PAGE/silver staining and by 0

western blot analysis with specific antibodies. A proprietary protein Icinase assay (33PanQinase(r)
Activity Assay) was used for measuring the Idnasesactivity. All Icinase assays were performed in
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(FACS). In the experiment, HT29 colon-carcinoma cells were treated with test compounds at 5
different concentrations for 3 days. On day 5 cells were harvested and fixed in methanol. On day 6
cells were rehydrated and incubated with RNAse A and PI. Incorporated Pl was detected by FACS
measuring fluorescence emission at 650 tun upon excitation at 488 run. For each compound
concentration the percentage of EndoR-population as compared to the whole cell population was
determined. For estimation of IC50 values of Aurora-B 1.0 inhibition the percentages of

EndoR- populatlons were plotted versus compoundsg)ncentratlons Cellular Aurora-B Kinase Histone
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wherein the substituent -Y-le is attached to the 5- or 6-position of the benzazole; Xindependently
represents 5, 0, SO, or 802; Yindependently represents S, 0, NR2, SO, or 502; Aindependently
represents 4-00-, 4-CS-, 4-SO-, 4-S02-, 4-002-, 4-CONR8-, 4-NR8CO0-, 4-NR8CONR9-; 4--NR8CO00-,
4--NR8NR9CO-, 4-NR8000-, 4-O0NR8CO0-, or 4-NR8S02-, where 4- indicates the point of attachment to

R3; R2independently represents H, alkyl, cycloallcyl,

-CORG6, -SORG6, -S02R6, -CN, hydroxyalkyl,

haloalkyl, or haloallcyloxy; R3independently represents H, alkyl, cycloallcyl, aryl, or heteroaryl,
R4independently represents H, -CORG, -002R6, -S@R6, -S02R6, -S03126, -NO2, -CN, -CF3, -OCHS3,

-0CF3, atkyheyctpatkytatkoxy—NH2atkytammo,—=NRICOR6; atogem, =0t =St aticytthiy, haloalkyl,
haloalkyloxy, aryllor 10heteroaryl; R5independen@¥ represents H, alkyl, cycloalkyl, -CORS6, |-SORS6,
-S02R6,|-CN, hydroxyalkyl, haloalkyl, haloallcyloxy\aryl, or heteroatyl; R6a independently tepresents
H, alkyl,icycloallcyl, -NRB8NR2R9, -ONR8R9, : aryl or heteroaryl; 25R6independently
represents H, alkyl, cycloalkyl, -NR8R9, 9. #ONR8R9, -NRB8OR®Y, ary| or heteroaryl,
Itindependently r¢épresents H, alkyl, cyclga ; R8indepehdently represents 1.1, alkyl,
cycloallcyl, -COR®, -SORG6, -S02R6, | aloalkyloxy, aryl or heteroaryl; 61 R9independently
represerts R8allcyl, cycloalkyl, -C SOR6, -S02R6, haloalkyl, hFIoalﬂﬁﬂoxy, aryPdttheteroaryl;
R1lindependently fepresents one o ollowing groups: N
HN
Pl
I
-,
‘\N NT~N"0H
H
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Materials and methods

Protein Kinase Assay

The effect of the benzazole derivatives was tested on recombinant, human protein kinases.
All protein kinases were expressed in Sf9 insect celis as human recombinant GST-fusion
proteins or as His-tagged proteins by means of the baculovirus expression system. Protein
kinases were purified by affinity chromatography using either GSH-agarose or Ni-NTH-
agarose. The purity and identity of each was checked by SDS-PAGE/silver staining and by
western blot analysis with specific antibodies.

A proprietary protein Kinase assay (33PanQinase® Activity Assay) was used for measuring
the kinase activity. All kinase assays were performed in 96-well FlashPlates™ in a 50 pl
reaction volume. The assay for all enzymes contained 60 mM HEPES-NaOH, pH 7.5,
3 mM MgClz, 3 mM MnCh, 3 uM Na-orthovanadate, 1.2 mM DTT, 50 pg/ml PEGzo000
and 1 pM [y-P]-ATP (approx. 5x10° cpm per well).

The reaction cocktails were incubated at 30°C for 80 minutes. The reaction was stopped
with 50 pl of 2% (v/v) H3POs, plates were aspirated and washed two times with 200 ul of
0.9% (w/v) NaClL. Incorporation of 3p. was determined with a2 microplate scintillation

counter. All assays were performed with a BeckmanCoulter/ Sagian robotic system.

Cellular Receptor Tyrosine Kinase Assay

The effect of thiazole derivatives was tested by determining the inhibition of different
receptor tyrosine kinases (RTKs) in various cell lines which expressed the following
growth factor receptors: EGF-R, PDGF-R, TIE2, IGF-1R, EPHB4, and VEGF-R2.
Receptor autophosphorylation was induced by specific ligands for each receptor.
Stimulation of cells resulted in maximal autophosphorylation in control cells (high control}

without inhibitor. Test compounds were applied to cells prior to stimulation. Cells were
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lysed using a standard lysis buffer preserving the distinct phosphoprotein levels. RTK-

phosphorylation was quantified via sandwich ELISA using receptor-specific capture
antibodies and a phosphotyrosine antibody.
Sigmoidal inhibitor curves based on relative inhibition compared with phosphorylation

jevels under high control conditions were generated which allowed the determination of

1Cso values for each test compound.

Cellular Aurora-B Kinase Assay

The effect of thiazole derivatives was tested in a cellular Aurora-B assay by measuring the
effect of the test compounds on the endoreduplication (EndoR) of genomic DNA.
Endoreduplication is detectable in cells as DNA-content higher then 4 n. Propidium lodine
(PT) was used to quantify the DNA content using a fluorescence activated cell sorter
(FACS).

In the experiment, HT29 colon-carcinoma cells were treated with test compounds at
different concentrations for 3 days. On day 5 cells were harvested and fixed in methanol.
On day 6 cells were rehydrated and incubated with RNAse A and PL. Incorporated PI was
detected by FACS measuring fluorescence emission at 650 nm upon excitation at 488 nm.
For each compound concentration the percentage of EndoR-population as compared to the
whole cell population was determined. For estimation of ICs; values of Aurora-B

inhibition the percentages of EndoR-populations were plotted versus compound

concenirations.

Cellular Aurora-B Kinase Histone H3 Phosphorylation Assay

The effect of compounds was tested in a cellular Aurora-B assay measuring
phosphorylation of the Aurora B-substrate protein Histone H3 at Serine 10 (HisH3-pS10).
Inhibition of Aurora B results in reduction of HisH3-pS10 which was detected in a specific
immuno-assay.

In the experiment, HT-29 colon-carcinoma cells were seeded on day 1 and on day 2 test
compounds at different concentrations were added. Cells were incubated with test
compounds for 1 hour. Subsequently, Calyculin A was added for 30 min. For DELFIA®-
detection (PerkinElmer) of HisH3-pS10, lysates were transferred to a microtiterplate and
incubated with detecting antibody directed against HisH3-pS10 and Europium-labelled

secondary anti-1gG-antibody. Emission at 615 nm was measured upon excitation at 340 am
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and the percentage of inhibition was calculated for each concentration of the test

compounds relative to controls without inhibitor. Mean values of HisH3-pS10 percentage

were plotted versus compound concentration for calculation of ICse-values.

Results

The following examples show ICsq values lower than 500 nM on at least one kinase
selected from Aurora A, Aurora B, EGF-R, ERBB2, PDGFR, IGF1-R, VEGF-R2, VEGF-
R3, EPHBA4, Tie2, and SRC or display a beneficial activity profile by inhibiting at least two
kinases from at least two different molecular mechanisms of tumor progression with ICsg
values lower than 500 nM: 1,2,5,6,9, 11, 15,17, 18, 20, 21, 22.

The compounds of the present invention show ICsy values lower than 10 uM in the
Celiular Receptor Tyrosine Kinase Assays and / or the Cellular Aurora-B Kinase Assays.



where * indicates the point of attachment; independently represents 0, NO, or S; Ruindependently
represents H, halogen, nitro, trifluoromethyl, alkyl, aryl, heteroaryl, -Nlealt93, or -X212.16;
R8aindependently represents H, alkyl, cycloalkyl, -O0R6a, -SOR6, -S02R6, haloallcyl, haloalkyloxy,
aryl or heteroaryl; independently represents H, alkyl, cycloalkyl, -COR6a, -SOR6, -S02R6, haloalkyl,
haloalkyloxy, aryl or heteroaryl; R13independently represents H, halogen, nitro, trifluoromethyl, alkyl,
aryl, heteroaryl, -NR8aR9a, or -X2R16; R14independently represents H, halogen, nitro, trifluoromethyl,
alkyl, aryl, heteroaryl, -NR8art9a, or -X2R16; R15i88ependently represents H, halogen, nitro,
trifluoromethyl, alkyl, 62 aryl, heteroaryl, -NRSaRgIMK-X2R16; R17independently represents H,
halogen, nitro, trifluoromethyl, alkyl, aryl, heteroaryl, -NR8929a, or -X2R16; X2independently
represents a direct bond, -0-, -CH2-, -000-, carbonyl, -S-, -SO-, -SO2-, -NR8CO0-, -CONRS-,
-SO2NR8-, INR8SRpmpdiRdanf Rikbietlead dmmtly (@presarntdttor sdkphysitealy, f8cRBaLSO2R6, -
OCH3, hydroxyalkyl, halpal E,ll,rertl}?loalkyloxy, or one of the following groups: R19

denvative
R4
R® N Z
\N“‘</ /"'\""'Y
R3-A XX\,
5 R formula (T)

wherein

the substituent —Y-R! is attached to the 5- or 6-position of the benzazole;
X independently represents 8, O, SO, or 50;;

Y independently represents 8, O, NRz, SO, or SOg;

0 A independently represents «CO-, «CS-, «80-, «80;, «COp,
«CONR?-, «NR!CO-, «NR*CONR’-; «NR*COC-, «NR*NR’CO-,
< NR3OCO-, < ONR*CO-, or < NR®S0,-, where « indicates the point of
attachment to R%;

R? independently represents H, alkyl, cycloatkyl, -CORG, —SOR6, -SO;RS, -CN,

5 hydroxyalkyl, haloalkyl, or haloalkyloxy;

R} independently represents H, alkyl, cycloalkyl, aryl, or hetercaryl;

R*  independently represents H, -COR, -CO;R®, -SOR®, -SO:R’, -SO:R%, -NO,,
-CN, -CF,, -OCHs, -OCF;, alkyl, cycloalkyl, alkoxy, -NHp, alkylamino,
NR’CORS®, halogen, -OH, -SH, alkylthio, haloalkyl, haloalkyloxy, aryl or

20 heteroaryl;

R? independently represents H, alkyl, cycloalkyl, -CORS, -SORS, -SO,R®, -CN,
hydroxyalkyl, haloalkyl, haloalkyloxy, aryl, or heteroaryl;

R%®  independently represents H, alkyl, cycloalkyl, -NR'NR’R’, -ONR®R’,
-NRPOR®, aryl or heteroaryl;

25 R®  independently represents H, alkyl, cycloalkyl, NRPR®, -NR®NRZR®, -

ONR®R’, -NRBOR?, aryl or heteroaryl;

R’  independently represents H, alkyl, cycloalkyl, or alkoxy;

R® independently represents H, alkyl, cycloalkyl, -CORS, -SOR®, -SO,R®,
haloalkyl, haloalkyloxy, aryl or heteroaryl;
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R®  independently represents H, alkyl, cycloalkyl, -COR®, -SORf, -SOR,
haloalkyl, haloalkyloxy, aryl or heteroaryl;
R'  independently represents one of the following groups:

Y R12 * R12 > R‘IZ
13 13 13
NT X R R N7 X R
l ~ Rﬁ-_:( - u o
N R‘M N R‘M R‘W/ R14
R15 R15 R15
L * Rs k R-tz
: )
N N
N ™= N™ = N™ .
,“\ \>___R12 L '}_Rﬁ.’ JI\ \ R‘L
R13 N N\ R13 N/ N R4 N Z
R5
* * R12 ¥
Z
N7 NZ N Xy RS
I R12 RM R4 ' I
RMJ\N { R‘5J\\N'N 4 I\N/ R
13
R R 0

where * indicates the point of attachment;
5 Z independently represents O, NRY, or S;
R? independently represents H, halogen, nitro, trifluoromethyl, alkyl,
aryl, heteroaryl, NR¥R% or -X7RS,
R independently represents H, alkyl, cycloalkyl, -COR%, -SORS,
-SO;R®, haloalkyl, haloalkyloxy, aryl or heteroaryl;

0 R independently represents H, alkyl, cycloalkyl, -COR®, -SORS,
-SO,R®, haloalkyl, haloalkyloxy, aryl or heteroaryl;
RY independently represents H, halogen, nitro, triflucromethyl, alkyl,

aryl, heteroaryl, -NR¥*R™, or -X’R'¢;
RM independently represents H, halogen, nitro, trifluoromethyl, alkyl,

5 aryl, heteroaryi, NR¥*R™ or -XR'S;
R independently represents H, halogen, nitro, trifluoromethyl, alkyl,



1.0, R18 63 where * indicates the point of attachment; independently represents an integer from 1-3;
is absent or represents a divalent linkage group selected from allcylen, cycloalkylen, heterocyclylen,
arylen, or heteroarylen, wherein one or more of the (-CH2-) groups may be replaced by an oxygen or a
NRg, and wherein one or more carbon atoms may be independently substituted by one or two
substituents selected from halogen, hydroxy, alkoxy, halo-alkyloxy, phoshonooxy, or
phoshonooxyalkyl; X3independently represents -COOH, -000alkyl, -OH, -SH, -SO03H, or -SO2NR8R9;
R"independently represents H, phosphonooxy, or giosphonooxyalkyl; R19independently represents

H, alkyl, cycloalkyl, alkylamino, giyhhkessyamitniréapferdsaipishe following compounds are excluded:
N46-(6,7-dfinethoxy-quinglin-4-yloxy)-5-flugro-benzothiazol-2-y1}-2-phenylacetamige
N46-(6,7-dimethoxy-quiﬁg:in-4-)ﬂ’6‘;§398@?'?}%mﬁ§8f%§1%2%%}Ta&%&n%lﬁé’,omme yl, alkyl,
N46-(6,7-dimethoxy-quinolin-4-wigkyheleftapyh-DepPafijazob2R}%1-3- phenyl-propionamide,
N46-(6,7-dimethoxy-quigglin-4-yI -5:flyoro-benzo-LO ..
thiazol-2-y11-2-(3-trif|u05rk§methylf}%5( eﬁ?i@ceﬁ%ﬁ%ﬁts a direct bond, -O-, -CH, -0CO-,
2-(3,5-bis-trifluoromethyl-pheny &asers6, 7SeiméBeaxy-50inoliriR {f8ky)- ORNRS-herBOINR >ol-2-y11-ac
et-amide,  NR'SO,- or -NR..
2-(2-ch|oro-5-trif|uorometrllé/I-Phen 1)-I\F46-(6,7-dimethox -quinolin-4-yloxy)-5-flugro-benzothiazol1-2-yl
kacetamlde; 25whereinfan alkypﬁii?nfﬁfiﬁlﬁéit g h By ld sisledighinetPRr m¥fdhed CI-Cs-
alkyl, preferably a linear or branegited,Chaja:ek N0 fivadARDN RIRAIRy R Obksargheast
CrC6-alkenyl or a linear or branched C2-C6-alkynyl group, which can be substituted by one or more
substituents 12" 64 wherein R' IRURBMEEM P Fepresents H, -CO2R", -CONHR", -CR" 0, -SO2NR", -
NR"-CO-hajoalkyl* -NO2, -NR"-SOZ-hToalk’yl,-@02-al -S02-alkyl, -|NIC-CO-allcyl, -CN, alkyl,

I :

cycloalleyl, mino\n'q;@, alltyJamino, a coxy,-/OH,\is 5
halogen, haloallcyl, hploallcWoxy, arylarylalkyl or Pletero I; wherein R" indepéndently represents H,

haloalkyl, hydroxyalk I NqLcIoalkyl, aryl, hetero @ alkyl; wherein“a.g Ikyl group
denotes a nen-aromatic fig-systemn bl)llta;llillg threeto b‘igilt carbonatoms; plcfclabiy fourt eight
carbon atonjis, whese orwqore ofjthe carbom W the ring cari l»e fluteq by a gioup E, E
being 0, S, $O, SO2, N, ¢or NR",JR" be|ng as definefl abovg; wherein an alkoxyjgroup flenoteg an
0-alkyl group, the alkyl gr g as|defined above,_th o>aé group is prefesqbl é«lmetﬁp KY,
ethoxy, isopitopoxy, t-butoxy or pentoxy group; wherein an alk@lt i0 grioup denotes.an S-éﬁcyl group,
the alkyl grdup being-as defi above;,,‘/L\N */L\Xa
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wherein an haloalkyl group denotes an allcyl group which is substituted by one to five halogen atoms,
the alkyl group being as defined above; wherein a hydroxyalkyl group denotes an HO-alkyl group, the

alkyl group being as d

efined above;

wherein a haloallcyloxy group denotes an allcoxy group

which is substituted by one to 10five halogen atoms, the alkyl group being as defined above; wherein a
hydroxyalkylamino group denotes an (HO-alicy1)2-N- group or HO-alkyINH- gaup, the alkyl group
being as defined above; 35wherein an alkylamino group denotes an HN-alkyl or N-dialkyl group, the

alkyl group being as defined above; 65 wherein a

logen group is chlorine, bromine, flyorine or

iodine; wherein an anyT group denote$ an aromati:C}[(_)up having five to fiftgem_garbon atomsj which
can be subjstitutedBy ore sybstituents R, Whéﬁ \s as defined abov [ neteroaryl
group denaotes a 5- or 6- red heterocyclic group Which ¢ontairls at least orje hetgroatom like 0,
N, S. This heterocyclic can be fused t is heterocyclic grou bstituted

by one or n
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R12R13
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ogically f
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or a salt or a physiologically funQ{}g%%g@tﬁy&éi&rﬁgf@wﬁgﬁ%mgﬁﬁe@&lbgrad R13 and

R14 independently

oxygenora NR®, and wherein one or more carbon atoms may be
independently substituted by one or two substituents selected from
halogen, hydroxy, alkoxy, halo-alkyloxy, phoshonooxy, or
phoshonooxyalkyl;

independently represents ~COOH, -COOQalkyl, -OH, -SH, -SOsH, or
-SO,NR*R’;

independently represents H, phosphonooxy, or phosphonooxyalkyl;
independently represents H, alkyl, cycloalkyl, alkylamino, or alkoxy;

with the proviso that the following compounds are excluded:
N-[6-(6,’7—dimcthoxy-quinolin-4—yloxy)-5-ﬂuoro~benzothiazol-2—y1}-2—pheny1-
acetamide, N-[6-(6,7 -dimethoxy-quinolin-4-yloxy)-benzothiazol-2-yi] -2-phenyl-
acetamide, N~[6-(6,7-dimethoxy-quinolin—4-y10xy)—5-ﬂuoro-benzoﬂﬁazol»2~yl}-3-
phenyl-propionamide, N—[6-(6,7v~dimethoxy-quinolin-4-yioxy)-5-ﬂuoro~benzo-
thiazol-2-y1] 2-(3-trifluoromethyl-phenyl)-acetamide, 2-(3,5-bis-triflucromethyl-
phenyl)-N- [6-(6,7-dimethoxy-—quinolin—4-yloxy)-S-ﬂuoro-benzathiazoLZ«yl] -acet-
amide, 2-(2~chloro-5~triﬂuoromethyi-pheny1}-N~[6-(6,7 -dimethoxy-quinolin-4-yl-
oxy)-5-fluoro-benzothiazol-2-ylj -acetamide;

25 wherein an alkyl group,:if not stated otherwise, denotes a linear or branched C;-Ce-
alkyl, preferably a linear or branched chain of one to five carbon atoms, a linear or
branched C,-Ce-alkenyl or a linear or branched Cp-Ce-alkynyl group, which can be

substituted by one or more substituents R';



66 represent -0-alkyl which may be substituted. 7.A compound of the general formula (la) or a salt or a
physiologically functional derivative thereof, formula (Ia) wherein the substituent -Ya-Ria is attached to
the 5- or 6-position of the ben7nzole; rindependently represents S. 0, SO, or 502; Yaindependently
represents S, NR2, SO, or SO2; Aaindependently represents 4--00-, *-CS-, *-SO-, 4-S02-, +-CONRS-,
4--NR8CO-, +-NR8CONR9-; +-NR8CO00-, +-NR8NR9CO0-, +-NR80CO0-, +-ONR8CO-, or +--NR8S02-,

where 4-- indicates the point of attachment to R3; ,5Riaindependently represents one of the following
groups: N 1.. Rl .,,. R12 R13a R13R11 R12R" R'R13RI1

wherein R' independently represents H, -COR™, -CONHR™, -CR"0, -SO,NR', -
NR'-CQO-haloalkyl, -NO;, -NR''-S$O»-haloalkyl, NR"-SOs-alkyl, -SOq-alkyl, -
NR'*-CO-alkyl, -CN, alkyl, cycloalkyl, aminoalkyl, alkylamino, alkoxy, -OH, -SH,

5 alkylthio, h&droxyalkyl, hydroxyalkylamino, halogen, haloalkyl, haloalkyloxy, aryl,
arylalkyl or heteroaryl;

wherein R independently represents H, haloalkyl, hydroxyalkyl, alkyl, cycloalkyl,
aryl, heteroaryl or aminoalkyl;

wherein a cycloalklyl group denotes a non-aromatic ring system containing three to
eight carbon atoms, preferably four to eight carbon atoms, wherein one or more of
the carbon atoms in the ring can be substituted by a group E, E being O, S, 8C, SO,
N, or NR", R"" being as defined above;

wherein an alkoxy group denotes an O-alkyl group, the alkyl group being as defined
above; the alkoxy group is preferably a methoxy, ethoxy, isopropoxy, f-butoxy or
pentoxy group;

0 wherein an alkylthio group denotes an S-alkyl group, the alkyl group being as
defined above;

wherein an haloalkyl group denotes an alkyl group which is substituted by one to
five halogen atoms, the alkyl group being as defined above;

wherein a hydroxyalkyl group denotes an HO-alkyl group, the alkyl group being as
defined above; '

wherein a haloalkyloxy group denotes an alkoxy group which is substituted by one to
30 five halogen atoms, the alkyl group being as defined above;

wherein a hydroxyalkylamino group denotes an (HO-alkyl)y-N- group or HO-alkyl-
NH- group, the alkyl group being as defined above;

35 wherein an alkylamino group denotes an HN-alkyl or N-dialkyl group, the alkyl group
being as defined above;



N R13NR .%- R13a R5 1 N Rie where * indicates the point of attachment; R" independently
represents H, -NHR8a, or one of the groups: 67 R5 i'N N-R5 or HN---*HN---- where * indicates the
point of attachment; R136 independently represents H, halogen, nitro, trifluoromethyl, alkyl
-NR88R9a, or R2, R3, 12.4, R5, R6, R66, le, R8, Rh, R9, R96, R'2, R53, R", or X2, a’re as aefined in

claims 1-6. 8.A compound of the general formula (1) or a salt or a physiologi [ ivati
AN () physiologically functional derivative
65

wherein a halogen group is chlorine, bromine, fluorine or iodine;

wherein an aryl group denotes an aromatic group having five to fifteen carbon atoms,
which can be substituted by one or more substituents R’, where R’ is as defined above;

wherein a heteroaryl group denotes a 5- or 6-membered heterocyclic group which
contains at least one heteroatom like O, N, S. This heterocyclic group can be fused to
another ring. This heterocyclic group can be substituted by one or more substituents

R’, wherein R" is as defined above.

2. The compound of claim 1 or a salt or a physiologically functional derivative thereof,
wherein R is (* indicates the point of attachment)

RIZ RM
| R14
N

\=p] R15

5 3 The compound according to claim 1 orasaltora physiologically functional
derivative thereof, wherein X independently represents S or O; Y represents NH;
A represents —CO-; R’ represents H.

4. The compound according to claim 1 or a saltora physiologically functional

0 derivative thereof, wherein X independently represents S or O; Y represents NH;
R® represents H. A represents «-NHCO-, where « indicates the point of
attachment o0 R3;

5. The compound according to any one of the claims 1to4 orasaltora
15 physiologically functional derivative thereof, wherein the -Y-R' substituent is

attached to the 6-position of the benzazole.

6. The compound according to ¢claim 5 or a salt or a physiologically functional

derivative thereof, wherein R'? and RP are H, and R!? and R independently



OR" formula (I1) wherein the substituent -lib- is attached to the 5- or 6-position of the ben7nzole;
Xbindependently represents S, 0, SO, or 8021 Ybindependently represents S, NR2, SO, or 502;
Abindependently represents <-00-, +-CS-, 4-S0-, 4-S02-, 4-002-, +--CONRS8-, 4-NR8CO0-,
4-NR8CONR9-; 4-NR8C00-, 4--NR8NR9CO0-, <-NR80CO0-, 4-ONR8CO-, or +-NR8S02-, where +-
indicates the point of attachment to R3; 101246 independently represents H, -SOR6, -S02R6, -S03R6,
-NO2, -CN, -CF3, -OCHS3, -0CF3, alkyl, cycloalkyl, alkoxy, oxyalkyl, alkoxyalkyl, -NH2, alkylamine,
aminoalkyl, alkylaminoalkyl, -NR2CORS6, halogen,Qé)H, 68 -SH, alkylthio, hydroxyallcyl, haloalkyl,
haloallcyloxy, arylgplagdercarylkylitsifick GayRe sitstiR&% R9, R98, Ro, R'2, R16, X2 are as defined in
claims 1 to 6. 5 9.A compound according to any one of claims 1 to 8 or a salt or physiologically
functional derivative thereof for the use as a medicament. 10. A compound according to. any one of
claims 1 to §.0r a sabomgiuysiaib dieatsnérl doonalal Gy mve Ak ﬁh)ﬁﬁ%‘%%&%tﬁ\é?ﬁﬁﬁ}‘.‘% 11. A
composition containing a ¢ ound of any one of claims 1 to 8 or a salt or physiologically functional
derivative thereof ??1%%63%%%%#& according to claim 11 containing an adjuvant and/or and additive.
5 13. The use of a compound according tg any one of claims: to 10 or a salt or a physiologically
functional derivative thereof or a composi{jon ac ' im 11 or 12 for the preparation of a
pharmaceutical composition for the treatm disedses w_thQ@re cured or relieved by the inhibition
of one ore several kinases. !0 14. T %"L_J%e%,of a dconding to any one of claims 1 to 10 or a
salt or asghysiologically functional dérivative thereof or a composlﬁéﬁ according to claim 11 or 12 for
the preparation of a medicament for treating, reilé%\g&%,@é’}dlor preventing cancer. 15

wherein
the substituent ~Y*-R'® is attached to the 5- or 6-position of the benzazole;

X independently represents S, O, SO, or SO4;
0 Y®  independently represents S, NR?, SO, or SO;
Al independently represents «-CO-, «—CS-, «80-, «80;, «COp,
< CONR®., «NR'CO-, < NR®CONR’-; «NR'COO-, «NR*NR’CO-,
<NRY0OCO-, «<-ONR3CO-, or < NR*SO,-, where < indicates the point of

attachment to R?;
5 R'™  independently represents one of the following groups:
12 13
N™ R R l ~N l SN
| 2N
= s
11J\N R13a R11 N R12 R R13
| 2 N7 ™= I S FIQS
l
< N
R‘H N/ R13 R‘l‘i = R13a N "‘R16
O

where * indicates the point of attachment;
RY  independently represents H, -NHR™, or one of the groups:



67

RS
f)
Y ’N‘N--RS
/ or ~
HN- HN-

where * indicates the point of attachment;
R  independently represents H, halogen, nitro, trifluoromethyl, alkyl,
NR¥R® or -X?R!S,
R2, R?, R R®, RS, R® R7, R3, R® R®, R™, R'Z, RV, RY, or X2, are as defined in

claims 1-6.

A compound of the general formula (II) or a salt or a physiologically fimctional
derivative thereof,
R4b
5
R \N—</N Z /“ b
SIS
2R
N R
R‘I‘l
formuia (IT)

wherein

the substituent ~Y’- is attached to the 5- or 6-position of the benzazole;

)& independently represents S, O, SO, or 8Oy;

Y® independently represents S, NR?, SO, or SOy;

A® independently represents «CO-, «C8-, «80-, «80;, «COp,
«CONR?-, «NR}CO-, «NR®CONR’-; «NR!COO-, «NR'NR’CO-,
<NR3*0CO-, «ONR?CO-, or «NR¥80,-, where « indicates the point of
attachment to R3;

R independently represents H, -SOR®, -SO.R®, -SOsR®, -NO,, -CN,
-CF3, -OCHs, -OCFs, alkyl, cycloalkyl, alkoxy, oxyalkyl, alkoxyalkyl,
-NH,, alkylamine, aminoalkyl, alkylaminoalkyl, -NR’COR’, halogen, -OH,



!5

10.

11,

12.

13.

14,

68
-SH, alkylthio, hydroxyalky), haloalkyl, haloatkyloxy, aryl or heteroaryl;
R% B3, RS, RS, R®, R, RS, R®, B, R, RY, R*?, R'®, X% are as defined in claims 1
to 6.

A compound according to any one of claims 1 to 8 or a salt or physiologically

functional derivative thereof for the use as a medicament.

A compound according to any one of claims 1 to 8 or a salt or physiologically
functional derivative thereof for the use in therapy.

A composition containing a compound of any one of claims 1 to 8 or a salt or

physiologically functional derivative thereof.
A composition according to claim 11 containing an adjuvant and/or and additive.

The use of a compound according to any one of claims 1 to 10 or a salt or a
physiologically functional derivative thereof or a composition according to claim
11 or 12 for the preparation of a pharmaceutical composition for the treatment of

diseases which are cured or relieved by the inhibition of one ore several kinases.

The use of a compound according to any one of claims 1 to 10 or a salt or a
physiologically functional derivative thereof or a composition according to claim

11 or 12 for the preparation of a medicament for treating, relieving, and/or

preventing cancer.



